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O (57) Abstract: lmida2)oquinoline and fcirahydroimidazoquinoBne compounds that contain ether and aiyl or alkcnyl functionaliiy at 
the 1 position aie oscfbl as immune irsponse modifiers. The compounds and compositions of the invention can induce ihe biosyn- 
thesis of various cyiokioes and air. usefiil in the treatment of a variety of conditions including viral diseases and neoplastic diseases. 
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Aryl Ether Snbrtitiited Imldazoqiilnoltoes 

m«M«ftlieTpventloQ 

TtoiBvention n.la.es to imida«K,uiBoline compounds that have . l-s«bst.t»cnt 

contains ether and axyl or alkcnyl ftn^tiooaHly. and to phaxn^ 
containingsuchconipounds. A £«.fl»r aspect of this i.n,en.i<« relates to the use of these 
compounds as nnnmomodd.tors.fbrind»cingcytoldnebi 
ftc treatment of diseases, including vinl and neopUstic diseases. 

—^^reliable report on the l/f.imidazol4.5^1q«bo«ncnng system. Backman 

et al^LIJlgjasB. 15. 1278-1284 (1950) describes the synthesis of H6-methoxy-8. 

^Unyl)-2-mcthyl-lH-imidazo[4.5.]q«inolineforpossible^ 
Subse.^en..y.synthese,ofv,rioussubstitntedlH-^^^^^ 

i^ted. Forcxample.Iaineta,..LNI^n.pp.87-92 a96B,s^^^ 
eon^ H2-(4-piperidyl)e%.^lH-i^udazo[4.5-c^^^^^ 
..ticonv„lsantandcardiovasc^agentAlso.Bar«..eta..a^ 
(,976),havereportedseveral2.xoimidazot4.5.]quinolin^^ 
^^..^^^ 18. 1537-1540 (1981).havereportedcertain2^umda«,l4.5- 

c]qoinolincs. • .^^i and 2-8ubstituted derivatives 

Certain lH-nnidazo[4.5-c]qumobn-4-amme8 and 1- and 2 suDsnw 

flKreofwerelaterfo«ndtobeuscMasantivind.gent3.bronchodil.^^^^^^^^ 

^^omodulators.I.csearedescr.^edin,,„«.-/i-.U.S.PateatN^^ 

4.698.4M.929.624;5.037.986;5.268,76;5.346<.>5;and5389.«^^ 

incwporated herein by reCsitsnce. _ r«4,i« iH- 

Tte. continues to be interest m .he imidazoaninoline ring system. 

i„ridazot4 5-c] naphthyridin^amincs. lH-imida«. t4.5-c] pyridin^cs. and IH- 
' Z^n^^t^^oir^-aminesba^ane^ercon^su^-*^ 
, :r^\iLaredescn^edinU..Pate.Nos.5..8,76;5.89.64..5.494.^^^^ 

WO 99/29693. 
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There is a condnuing need for compounds that have the ability to modulate the 
immune response, by induction of cytokine biosynthesis or other mechamsms. 

Summary of the Invention 

5 We have found a new class of compounds that are useful in inducing cylokino 

biosynthesis in animals. Accordingly, this invention provides imida2o[4, 5-c]quinoline-4- 
amine and tetiahydToimidazo[4, 5-c]quinoline'4-aniine compounds that have an ether 
containing substitueht at the 1-position. The compounds are described by Fomiulas (I), 
(n), (DI) and (TV), which are defined in more detail infra. These compounds share ttie 

10 general structural fotmula: 




wherein X, Ri, Ra, and R arc as defined herein for each class of compounds having 
Formulas (I), (II), (III) and (IV). 

1 5 The compounds of Fonnulas (I), (II). (EI), and (IV) are useful as immune 

response modifiers due to their ability to induce cytoldnc biosynthesis and otherwise 
modulate fte immune response when administered to animals. This makes the compounds 
usefiil in the treatment of a variety of conditions such as viral diseases and tumors that are 
responsive to such changes in the immune re^xmse. 

20 The invention further provides pharmaceutical compositions containmg the 

immune response modifying compounds, and methods of inducing cytokine biosynthesis 
m an animal, treating a viral mfection in an animal, and/or treating a neoplastic disease in 
an animal by administering a compound of Formula (I), (H). (^^* ^ ^ anxmaL 
In addition, the mvention provides methods of synthesiang the compounds of the 

25 invention and intermediates useful in the synthesis of these compounds. 
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bio.ynthe.is«^modify*ci.«n..«re^onscinannnals. Such con^unds . 



laie 



toida.o,uh.li.oco.pound3of««1«v«.tion.wlri^^ 
ancenylfuBctionaHty atthe l-iK.3idaa«cTcp«scntedbyFo«auI.(D: 

NHi 



15 



20 



25 




0) 

10 wherein: Xis-CHR,-.^HR,-alkyl-.ar-CHR,-.lkenyl-; 

R, is selected fifom the group consisting of. 
-alkeqyl; 

Kx is selected from the group consisting of. 
-hydrogpn; 
-alkyl; 
-aDccnyl; 

-hetcioaiyl; 
-hctcrocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y- aDccnyl; 
-alkyl-Y-aiyUand 

.,n^oralkcnylsubstitutedbyoi«ormon.sub^^^^ 
ftom the group consisting of: 

-halogen; 

3 
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-N(R3)2; 

-CO-Ci-ioalkyi; 
-COO-Ci.ioalkyl; 

-aiyl; 

-hcteroaiyl; 
-hctcrocyclyl; 
-CO-aiyl; and 
-CO-heteiooiyi; 

K4 is alkyl or alkenyl, both of which may bo inteirupted by one or more 

-O- groups; 

each R3 is independently H or CMoaDcyl; 
each Y is independently -O- or -S(0)a.2S 
n isO to4; and 

each R present is independently selected fiom the group consisting of Cmo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoTomethyl; 
or a phannaceutically acceptable salt tbereof. 



The mvcntion also provides imidazoquinolinc compounds that contain ether 
functionality at the 1 -position, whtxc the ether containmg substituent also contains a 
alkynyl group. These compounds are represented by stiuctural formula (II): 




wherein X is -CHR3-, -CHRj-alkyl-, or -CHRa-alkcnyl-; 
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R,o is selected from the group consisting of: 
-H; 
-aDcyl; 

-aDcenyl; and 

5 -«y^; 

R2 is selected from the group consisting of: 
-hydrogen; 
-alkyl; 
-aDcenyU 

10 

-heteroaiyl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y-alkcnyl; 
15 -alkyl-Y-aryl; and 

-alkyl or aUccnyl substituted by one or more substitucnts selected 
from the group consisting of: 
-OH; 
-halogen; 

20 -N(R3)2; 

-C0-N(Rj)2; 
-CO-Ci.io alkyU 
-CO-O-Ci-io alkyl; 

-N3; 

25 -aryl; 

-hctcroaryl; 
-hcterocyclyl; 
-CO-aryl;and 
-CO-hotcroaiyl; 

30 n is 0 to 4; 

each Y is independently -O- or -S(0)o.2S 
each R3 is independently H or Cmo alkyl; and 
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each R piesent is independently selected &om the groiip consisdng of Ci.io 
alkyl, C|.io alkoxy, hydroxy, halogen and trifluoroinethyl; 
or a phaxmaceuticaily acceptable sah thereof. 

The invention also includes tBtFahydroimidazoquinoline compounds that bear an 
ether and aryl or aUcenyl containing substituent at fht 1 -position. Such 
tetiahydroimidazoquinoline compounds are represented by Formula (HI): 

NHz 



10 wherein: 



XX"; 



X-O-Ri 



(in) 



X is -CHR3-, -CHRraDcyK or-CHRs-alkenyl-; 
Ri 13 selected from the group consisting of: 
aiyl; 

alkenyl;and 

15 Rr«yl; 

R2 is selected from the group consisting of: 
-hydro gen; 
-alkyl; 
-alkenyl; 

20 -aiyl; 

-hetetoaryl; 

-hoterocyclyl; 

-alkyl-Y-alkyl; 

-alkyl-Y-aryl; 
25 - alkyl-Y- alkenyl; and 

- alkyl or alkenyl substituted by one or more substituentB selected 

from the group consisting of: 
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-OH; 

-N(R3)i; ^ 
-CO-N(R3)2; 

-CO-O-CwoaHcyl; 
-aryl; 

-hotcroatyl; 
-bdcrocyclyl; 
-CO-aryl; and 
^OhetcioaryU 

K^isall^loxalkcnyUbothofwychmybcmtenuplcdbyoncormorc 

-O-groTips; 

each Ra is indopcndcnfly H or Cio alkyl; 
each Y is indcpendenfty -O- or-S(0)o.2-; 

n is 0 to 4; and fr* 
each R pt-ent is mdependcntly selected froM li. g«up con^ 

aIkyl,C,.,o^oxy,hydroxy.luaogcn«»d«fluon»nea«yi; 

20 01 a phannaceutically acceptable saltth«eof. 

position, where the ether coatnimng substituent also contanu. dkynyl group 
25 compounds are represented by structural formula aV): 



15 
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NH2 



N 



X-0— (CH2)i.io— C=CRio 



(IV) 



10 



15. 



20 



X is -CHR3-, -CHRj-^l-, or-CHR3-alkenyls 
Rio is selected from Hie group consisting of: 

-H; 

-alkyl; 

-alkenyl; and 
-aiyl; 

JLi is selected from Hxo group consisting of: 
-hydrogen; 

-alkyl; 

-alkenyl; 

-aiyl; 

-beteroaryl; 
-hetcrocyclyl; 
-alkyl-Y-alkyl; 
-aDcylrY-aryU 
-aflcyl-Y- alkenyl; and 

- alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting of: 



-halogen; 
-N(R3)z; 
-C0-N(Rj)2; 
-CO-Cmo alkyl; 
-CCKMTmo alkyl; 
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-N3; 
-aryU 

-bctcioaiyl; 

-hcterocyclyl; 

-CO-aryl; and 

-CO-hcteroaiyU 
each Rj is independcirtly H or Cmo alkyl; 
each Y is mdcpendcntfy -O- or - S(0)o.r ; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
aDcyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyl; 
or a phannaceutically acceptable salt hereof. 

T>re paration ^ f K 

Compounds of the invention can be prepared according to Reaction Scheme I 
where R. R2. X and n are as defined above and R„ is alkyl substitated by an aryl group 
wherein the aiyl group may be unsubstituted or may be substituted or R„ is substituted 
aiyl witti the proviso that if R„ is substituted aiyl at least one substituent is a strong 
electron withdrawing group located ortho 01 para to the ether bond. 

Reaction Scheme I 




1 




In Reaction Scheme I a 4Hinun(>-lH-uiridazo[4.5-c]qumoto- 1-yl alcohol of 
Formula X is alkylated with a haHde of Fonnula XI to provide a lH-imidazol4^- 
c]quinolin-4-aminc of Formula Xn which is a subgenus of Formula L The alcohol of 
Formula X is reacted with sodium hydride in a snitable solvent such as 
dimethylformamidetoformanrikoride. The halide is then added to the reaction mixtnre. 
The reaction can be carried out at amKenttemperaturc or with Benttehcating{~50^ 
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desired. The product or a phannaceutically accqjtable salt dieteof can be isolated using 
convcntioDal methods. 

Many compounds of F^tmula X are known, see for example Gerster, U.S. Patent 
No. 4,689.338 and Gerstcr et al., U.S. Patent No. 5,605,899, the disclosures of which arc 
5 incorporated by reference herein; othiers can readily be prepared using known syntiietic 
routes, sec for example, Andre et al, U.S. Patent No. 5,578,727; Gerster, U.S. Patent No. 
5,175,296; Nikolaidcs et al., U.S. Patent No. 5,395,937; and Gerster et aL, U.S. Patent No. 
5,74 1,908, tiie disclosures of ^?^ch are incorporated by reference herein. Many halides of 
Formula XI are commercially avaflable; odiers can be readily pTq)ared using known 
10 synthetic methods. 

Compounds of the invention can be prepared according to Reaction Scheme H 
where R, Ra, Rn,X andn are as defined above. 

In step (1) of Reaction Scheme D a li/-imida2o[4,5-c]quinolin-l-yl alcohol of 
Foraiula XIH is alkylated with a halide of Formula XI to provide a l/f-imidazo[4,5- 
1 5 c]quinolin-l-yl ether of Formula XIV. The alcohol of Formula Xm is reacted widi 

sodium hydride in a suitable solvent such as NJ^-dimetbylfonnamide or tetrahydiofiiran 
to form an alkoxide. The alkoxide is then combined with the balide Alternatively, the 
alcohol and the halide can be combiDed in a biphasic mixture of aqueous 50% sodium 
hydroxide and an inert solvent such as dichloromcthane in the presence of a phase transfer 
20 catalyst such as benzyltrimethylainmonium chloride.. The reaction can be carried out at 
ambient temperature. Many compounds of Formula XHI are known, sec for example, 
Gerster, U.S. Patent 4,689^38; others can readily be prepared using known synthetic 
routes, see for example, Gerster et aL, U.S. Patent No. 5,605,899 and Gerster, U.S. Patent 
No. 5.175,296. 

25 In step (2) of Reaction Scheme 11 a l/f-imidazo[4,5-c]quinolin-l-yl ether of 

Formula XIV is oxidized to provide a l/f-imida2o[4,5-c]qninoline-5N-oxide of Formula 
XV using a conventional oxidizing agent capable of forming N-oxides. Preferably a 
solution of a compound of Formula XIV in a suitable solvent such as chloroform or 
dichloromethane is oxidized using S-ehloroperoxybenzoic acid at ambient tetnpecature. 

30 In step (3) of Reaction Scheme n a l/r-imidazo[4,5-€]quinoline-5N-oxide of 

Formula XV is aminated to provide a I/Mmidazo[4,5-c]quinolin-4-amine of Formula XEE 
which is a subgenus of Formula 1. Step (3) involves (i) reacting a compound of Formula . 
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XV^an«:ylatmga8ata.dthen®ieactinglhc product with^ 
Part0ofstep(3)iim>lvc3r«actmganN-oxideofFomukXVwithanacybir« 
Suitable «ylatn,g agents include alkyl- or arykulfonyl chlorides (e.g.. benczenesalfonyi 
cUoride. methanesulfonyl chloride. p-toluenes«lfonyI chlorido). Arylsulfonyl chlandes 

5 axepiefened.Fara-toluenesulfonylchlorideisH«)stpiefeired. Part (ix^ of step (3) 

involves reacting the pn>ductofp.rt(i)withancxcessofananiinatin^ SmtaWe 

.„u,«tiBg agents indude«nmod.(e.g.. in the fonn of anunomumhy^ 

annnom«msalts(e.g..anmomumc«b««t^anmon«nnbicai^ 

phosphate). Ammoninmhydro^debprefened. The reaction is p«fetably earned out by 

10 dissolvingtheN-oxideofFoxn,uUXVmaninertsolvent5uchasdichloron.ettume.ad±^^ 
,heanunatingagenttothesol«tion.andthenslowlyaddingtheacylatingagert. The 
product oraphaxtnaceuticaay acceptable saltfbeteofcanbeisoUtedusing 

Altematively.step(3)m.y be ««iedo«tby(i) reacting anN^xideofFormula 
15 xVwith«»isocy«mte«Kithen(ii)hydxolyziBgtheresultingpn>duct Part (i) involves 
«u:tinga>eN-oxide an isocyanate therein die isocyanato group isbondedto a 
caAonylgroup-Preferredisocyanatesincludetrichloroacetylis^^ 
isocyanatessuchaabenzoylisocyanate. Theteacdonofthaisocy«>atewi,htheN^deu. 
caniedoutunder3ubstantiaDyanhydn.«.conditionsby«ldingtheiso^ 
20 oftheN-o«dein.ninertsolvent«Kh«,chlorofonnordichlotomethane.Part(ii) 

involveshyd.olysisof&eprod«ctfion.p.rt(i). Tl.e hydrolysia can be carried out by 

conventional methods such as heating in the presence of water or a lower alkanol 
opdonaUyinthepresenceofacatalystsuchasanalkalin^tahydroxideorlow^ 

aDcoxide. V.c product or a phannaceutically acceptable salt tbe«of c«. be isolated usn,, 
25 conventional methods. 
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Reaction Scluane II 




XIII XI XIV R^^ 



(2) 




5 Compounds of Formula I wherein R» R2, X and n arc as defined above and R| is an 

optionally substituted phenyl can be piepaied according to Reaction Scheme lU where m 
is 0 to 3 and each K* is independently selected from the group consisting of allcyl, alkoxy, 
alkylthio, haloattyl, haloalkoxy, haloalkyl&io» halogen, nitio, mcrcapto, cyano, caiboxy, 
foimyl, Biyl. aiyloxy, aiylthio, aiylalkoxy, aiylalkylthio, heteioaryl, heteroaiyloxy, 

10 beteroazylthio, hctcioaiylalkoxy, hctcroaiylalkylthio, amino, alkylamino, dialkyiamino, 
hcterocycfyl, hctcrocycloalkyl, aDcylcarbonyl, alkcnylcarbonyl. arylcaibonyU 
alkoxycarbonyU haloalkylcaibonyl, haloaflcoxycarbonyl, aDcylthiocaibonyl, 
aiyloxycaiixrayl, alkandyloxy, alkanoyithio, aJkanoylamino, aroyloxy and aroylamino. 
In Reaction Scheme lU a 4-ainiiu>-l/f'-iinida2o[4^]qaiDolin-l-yl alcohol of 

1 5 Fonnnla X ia condensed with a phenol of Formula XVI to provide a l/f-imidazo[4,5- 
cIquinolin-4-emine of Fotmola XVn which is a subgenus of Fonnula I. Preferably, a 
solution of a compound of Formula X and the phenol in a suitable solvent such as 
iimcdiylformamide is treated witii diethyl azodicaiboxylate and triphenylphosphine at 
ambient temperature. The product or a phannaceuticaUy acceptable salt thereof can be 

20 isolated using conventional methods. 
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Reaction Scheme HI 




m XVII 



Compoumis of tbc inv«rtian caa al«> be pn^ according to R^^ 
IV where R. R2. Rii. X and n are as defined above. 

In step (1) of Reaction Scheme IV the hydroxy group of a lH-iinidazo[4,5- 
clquinolin-l-yl alcohol of Fonnula Xffl is protected with a benzyl B«,up. TT« alcohol of 
0 Form«laXniis«actcdwith8odinmhydridcinasuitable«>lventsuch.sNJl- 
di„.cthylfoinuunide to fonn alkoride. The alkoxide is then alkyla.^ 
b««ridctoprovideacompoundofFonn«bXVm.Tl.ereactioncaabecairie^ 

ambient temperature. . 

In step (2)ofReaction scheme IVacompoundofFozmulaXVin is oxrduedusmg 

15 .he meO^od of step (2) of Reaction Scheme H to provide a lif-inridazo[4^^1.r««ohne- 

5N-oxide of Formula XDC 

Instep(3)ofReactionSchemeIV. lH-imidazo[4^-clquinoline.5N-oBdeof 

Formula XDC is chlorinated to provide a 4.hloro- l/f-imidazol4.5-.lq«inoline of Formula 
XX. Piefembly a sohition of a compound of Formula XDC in a suitable solvent such as 
20 tol«eneistreatedwithpho8pborou80xycUorideatambientten,K«at«^ 

In step (4) of Reaction Scheme IV a 4^on^lir-iinid«»[4>c]quinotoe of 
F„nnulaXXisrcactedwithphenol.opn.vidca4-phenoxy-l/f-innd^^^^ 
FormolaXXI. The phenol i. reacted wift sodium hydride in. suitable solvent such as 
diglymetofomaphenoxide. The phenoxide is then re«^ at «n elevated temperature 

25 wifli a compound of Fonnula XX. .fi^. 

Instep(5) ofReaction Scheme IV the benzyl protecting groupBn^novedfioma 

compound of Formula XXI to provide a 4^henoxy-lif-imid.zo(4^K,«inolin-l-yl 
alcoholofFormulaXXn. The reacti™. is preferably c«ned out by aiding trifhc .culm a 
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controlled Satshion to a solution of a compound of Fonnula XXI in a suitable solvent such 
as dichlonnnethane at ambient temperature. 

In step (6) of Reaction Scheme IV a 4-phcnoxy-l/rimidazo[4»5-c]quinolin-l-yl 
alcohol of Formula XXn is alkylated with a halide of Hal-Rn to provide a 4-phenoxy-l/f- 

5 imidazo[4.5-c]quinolin-l-yl ether of Formula XXIII. The alkowdc of a compound of 
Formula XXH is formed by addmg Ac alcohol to a biphasic mixture of aqueous 50% 
sodium hydroxide and an inert solvent such as dichloromethane in the presence of a phase 
transfer catalyst such as benzyttiimethlammonium chloride. The aOcoxide is then 
alli^lated The reaction can be carried out at ambient temperature. 

10 In step (7) of Reaction Scheme IV a 4-phcnoxy-lH-imidazo[4,5-<:]quinoIin-l-yl 

ether of Formula XXIII is aminatcd to provide a l/f-imidazo[4,5-c]quinolin-4-amine of 
Formula XD which is a subgenus of Formula I. The reaction can be earned out by 
combining a compound of Fonnula XXIII with annnonium acetate and heating the 
resulting mixture at -150°C. The product or a pharmaceutically acceptable salt thereof can 

IS be isolated using conventional methods. 
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XIII 





Tetrri.y<toiimda2oqoinolme»ofthemvcnli<mcanbcp«p 
lteacti«mScten«Vwh«cR,R2.Rit.Xandn«n5asdcftedabov«. 

InR«ictionScl«a«Va4^<^6.7.8.9-tctrBhydro-lH-innda«^^^^^ 
ylalcoholofFonnu]aXXIVisaIl^latcdwifl,ahaUdeofFonB«laXItoprovidca6J.8^ 

^r.^lH^^A.5-c}<^^<^-^^^-"^ XXVwhichiBasubg^osof 

15 
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Fonnula EL The alcohol of Fonnula XXIV is reacted with sodiuni hydride in a suitable 
sohfcnt such as N^-dimethytfonnamde to fonn an alkoxidc. The alkoxidc is then 
combined wifli the halide. The reaction can be canicd out at ambient temijeratuie. The 
product or a phannaccuticany acceptable salt thereof can be isototcd using conventional 
methods. 

Many tetrahydro-W-iimdazo(4^<]quinoliiie8 of Fonnula XXIV are known, see 
for example. Nikolaides et al. Patent No. 5,352.784; others can be prepared using 
known synthetic methods, see for ocamplo. Lindstrom. U.S. Patent No. 5.693.81 1; the 
disclosures of whfch are incorporated by reference herein. 

Reaction Scheme V 
+ Hal-R,, 

XXIV M 





Compounds of the invention can also be prepared according to Reaction Scheme 

15 VI where R,Ri,R2.X and n are as defined above. 

In step (1) of Reaction Scheme VI a 4-chloro-3-nitroqainoline of Formula XXVI is 
reacted with an amine of Formula R,-0-X-NH, to provide a 3-nitroquinolin-4-amine of 
Formula XXVH. The reaction can be carried out by adding the amine to a sohition of a 
compound of Formula XXVI in a suitable solvent such as chloroform or dichloromethane 
««1 optionally heatmg. Many quinolines of Formula XXVI are known compom«b (see 
for example. U5. Patent 4,689338 and references cited therein). 

In step C2) of Ricaction Sdieme VI a 3-nitioquinolin-4-amiDC of Foimuk XXVH is 
,«hu:ed to provide a quinolin,^3.4.<iiamh» of Formal Prefaably. the reduction 

is carried out using a conventional heterogeneous hydiogcnation catalyst such as platinmn 
25 on carbon or palladium on csibon. The reaction can conveniently be carried out on a Pair 
apparatus in a suitable solvent such as isopiopyl alcohol or preferably toluene. 



20 
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fa step (3) of Reaction Scheme VI a (pmolme-3,4-dianune of Fonnula XXVffl ia 
reacted whhacaibo^licaddor an equivalent thereof topn,videalH-i^^ 
clqdnolinecfFonnulaXXIX. Suitable equivalent, to carboxyUc acid include orfhoe^. 
andll-dialkoxyalkylalkanoa.es. TTac carboxylic acid or equivalent is selected such tl>at 
itwmprovide.hedesiredR,s«bstituentinacon,K,undofFonnulaXXIX. Forcxaxople. 

triethylorthofonnatewiUi«cvidcacon«K>u«l^Raishydrog^a«i«ri^^^^ 
orthoacetatewillprovideacon.poundwhcreR.isme.hyL The reaction can be nmm the 
absenceofsolventorin«.inertsolventsuchastoluene.Then«ctionisn:nw,th 
s„ffidenthe.tingtodriveoff«.y alcohol or water fonnedasabyproductof the reaction. 

» Optionany.catalystsuchaspyridinehydxochlcmdecanbeincluded. 

Alternadvely.s.ep(3)canbecarriedoutby(i)reacting.he diamine ofFo™^ 

XXVinwi*an.cylhalideofFonnulaR,C(0)a«»d4en(ii)cyclizmg. Inpart©^ 
acylhaUdcisaddedtoasolutiouofthediamineinasuitahlesoh^Btsuchas^^ 
p^dineordichloromea^me. The reaction can be carried out at ambient temperature, to 
^5 p.rt0i)theproductofp«t(0isheatedinanalcoholicsolve„tina.epre3enccofab«e. 
LferablytheproductofpartCiJisrefluxedincd^olin^^presenceof^.^^ 
«ed,ylamineorhea..dwi,hmethanolicammonia. Alternatively, if step ©has been run 
inpyridine. «tep(ii) can be carried out by heating the reaction mixture after «udys. 

indicates that step ©is complete. rp^„i,vYiX 
20 in step (4) of Reaction Scheme VI a lH-imidazol4.5-c]qumohne of FormuU XXIX 

is oxidized using.heme,hodofstep(2)ofReactionSchemenu,providealif- 

i.„idazot4.5-c]quinoline-5N-oxideofFormulaXXX ^j^^deof 

h> ^ (5) of Reaction Scheme VI a lH-mridazot4.5^]qumobBe-5N-oxrde 
Pormula:SisaminatedusingthemeaK.dof.tep(3)of^^^ 
25 iJ^-imidazo[4.5<]quinolitt4-amineofFoimulaL 
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5 Compounds of the mvention can be prepared according to Reaction Scheme VII 

where R, R2, X and n are as defined above and R12 is aa aiyi group which maybe 
unsubstituted or substituted as defined above. 

In step (1) of Reaction Scheme Vn a l/f-imida2o[4,5-c]quinoliii-l-yl alcohol of 
Fomiula XIII is alkylated with a halide of Foimula XXXI to provide a l/f-imida2o[4,5- 

10 c]quinolin-l-yl ether of Foimula XXXIL The compottnd of Formula Xm and the halide 
of Foraiula XXXI are combined in a biphasic mixture of 50% aqueous sodium hydroxide 
and a suitable solvent such as dichloromethane in ttie presence of a phase transfer catalyst 
such as benzyltrimethylaimnonium chloride. The reaction can be run at ambient 
ten^)erB^ure. 

IS In step (2) of Reaction Scheme VH a lif-imidazo[4,S-c]quino]ine of Fomoula 

XXXH 18 oxidized using t!ie method of step (2) of Reaction Scheme O to provide a 
iiiudazo[4,5-c}q[aiiiolinft-5N-^xide of Formula XXXEI. 

In step (3) of Reaction Scheme VII a l//-imida2o[4,5-c]quiaoline-5N-oxide of 
Fomiula XXXm is reacted with trichloroacetyl isocyanate to provide a l//-nnidazo[4^- 

20 c]quinoliii-4-yl trichloroacctamide of Fonnula XXXTV. Preferably the isocyanate is added 
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inaconhoncdMrionat«nbientten,peratun,toasoludono 

solvent such as dicUoioniertbane. 

In step (4) of Re«rtion Scheme VH a l/f-i^udazo[4,5-<:]quinolm-^yl 
trichloToacetainideofFonnukXXmishydrolyzcdtopiovidoalH-nni^^^^ 

clquinolm-4-amine of Fonnula XXXV which is a subgenus of Fonmila IL Tb. hydroljsu. 
^be carried outby conventional mellKKls,pretobly by heatingasotationofa 
^pound of Foimula XXXIV in methanol with sodium methoxida. 

Instep (5) ofRe«:tionScheme Vn lH-imida2ol4^1quinoliih4-am^ of 
FonndaXXXViscoupledvrithahalidcoffonnulaHal-RuuslngatransitionmeM 

10 catalysttopn,,idealH-imidazc[4.5-clquiBolin^anrineofFo^^ 

^bgcnus of Fc^^la D. Preferably a compound of Formula XXXV is combined with *e 
halideinthepreaenceofcopper(Oiodide.dichIorobis(.riphenylphosphine)p^ 
and excess triethylamine in a suitri,fe so^ent such as KN^ethylfonnamide 
acetomtrile. The reaction i. preferably canied out at an efevated temperature (60-80^. 

15 Tl.epn>ductorapharm.~--nv-ceotable«dtthereofcanbeiso^^ 

conventiona] jno&ods. 
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Reaction Scheme VII 



+ Hal— (CHj) 



_ (1) 



MO 



xxxt 




xxxii 



1-10 



ll 




xxxv 



MO 




XXXVl 



1-10 



II 



Compounds of the invention can be prepared according to Reaction Scheme VIII 
"wbste R» Ri, Ri2> X and n are as defined above and HOC b /ert-butoxycaibonyl 
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In step (1) of Reaction Scheme Vffl &o amino group of a lH-imidazo(4,5- 
c]qimiolin4-amine of Fonnnla XXXV is protected with two /ert-butoxycaibonyl groups. 
A compound of Fonnuto XXXV is combined with di-Zert-butyl dicarbonate in a suitable 
solvent such as NJJ-<Jimcdiylfoimamide in the presence of Mdimethylamino)pyiidine 
5 and triethylamine. The reaction is carried out at an elevated temperature (80-85°Q. 

In step (2) of Reaction Scheme vm aprotected L».imidazol4.5-c]qainoliiHJ- 
amine of Formula XXXVH is coupled with a haUde of formula Hal-Rn using a transition 
metal catalyst to provide a protected lH-imida2ot4.5-clquinol«n-4-amine of Formula 
XXXVm. Preferably a compound of Formula XXXVH is combmed with the halide in the 
10 presence of copper © iodide, dichlorobi8(triphenylpho6phino)palladium(ID, and excess 
triethylamine in a suitable solvent such as N J^^ethylformamide or acetonitrile. The 
reaction can be carried out at «nbient temperature or at an elevated temperature (40-80'C). 

to step (3) of Reaction Scheme VID the protecting groups are removedby 
hydrolysis under acidic conditions to provide a lH-imida2o[4,5w:lquinolin-Umine of 
15 Fomi«l.XXXVIwhichiaasubgpnn8ofFormulaIL Preferably a compound of Formuhi 
XXXVra is treated wilhtrifluoroacetic acid in a suitable solvent such as dichloromethane. 
The reaction can be run at ambient tcmperatme or at a reduced temperature (CQ. The 
product orapharmaceutically acceptable «dt thereof can be isolated using convention^ 

methods. 

20 tostep(4)ofReactionSchemeVin&ealkyncbondofaprotectedLff- 

hnida2o[4^-*]q«inoliiM-amine of Formuk XXXVffl is reduced to provide a protected 
l/f-imid.zo[4,5H:lq««nolin^-amine of Fonnula XXXK. Preferably, the reduction u 
carried out usingaconventional heterogeneous hydrogentation catalyst such asplammm 

oxide, platimmroncarbonorpalladiumoncarbon. The reaction can conveniently be 
25 carried out on a Parr apparatus in a suitable solvent such as methanol. 

In step (5) of Reaction Scheme vm the protecting groups of a compomid of 

Formula XXXK arc removed in fl» same mamier as in step (3) to provide a llf- 
iarid.zoI4>*]quinolin-^«nine of Formula XL which is a subgenus of Fomiula I. TTie 
product oraph«rmac«uticany«xeptable salt thereof can be isolated using conven^^^ 

30 methods. 
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Compounds of the invention can be prepared according to Reaction Scheme DC 
5 where R, Ra, Ria, X and n are as defined above and CBZ is bcnzyloxycaibonyL 

In step (1) of Reaction Scheme DC fte amino group of a li/-imidazo[4,5- 
dquinoUiHUniinc of Fonnula XXXV is protected wiA benzyloxycaibonyl groups. A 
compound of Fonnula XXXV is combined with dibcnzyl dicarbonate in a suitable solvent 
such as N O^-dimcthylfonnamide. The reaction can be cairicd out at ambient temperature 

10 or with mild heating (40°C). 

In step (2) of Reaction Scheme DC a protected l/jr-nnidazoI4^-c]quinolin-4-aminc 
of Fonnula XU is coupled with a haHde of fonnula Hal-Ru using a transition metal 
catalyst to provide a protected l/f-imidazo[4,5-clquinolin^-amine of Fonnula XUL 
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Preferably a compound of Fomula XU is combined with the haHde in the presence of 
copper (0 iodide, dichloiobis(tripheDylphosphjne)palladium(II), and excess triethylamine 
in a suitable solvent such as >J,N-diinethylfonnaimde or acetonitiile. TTus reaction can be 
carried out at ambient temperature or at an elevated temperature (40-8(y*Q. 
5 In step (3) of Reaction Scheme DC the protecting groups are removed by hydrolysis 

to provide a lfl'.iniida2o[4,5-<;]quinolm-4-«minc of FormuU XXXVl which is a subgenus 
of Formula IL Prefciabty a compound of Fonmih XLH is treated with sodium mc&oxide 
m a suitable solvent such as mefljanol. The reaction can be run at ambient temperataie. 
The product or a pharmaceuticany acceptable salt thereof can be isolated using 
10 conventiona] meftods. 

In step (4) of Reaction Scheme K the protecting groups of a compound of 
Fomiula XLH are removed by hydrogenolysis and the alkyne bond is reduced to provkle a 
l/r-imidazo[4,5-c]quinolin-4-amine of Formula XL which is a subgenus of Foraaula L 
Preferably, the hydrogenolysisfreduction is carried out using paHadhm hydroxide on 
15 carbon. The reaction can conveniently be carried out on a Parr apparatus in a suitable 

sohreiit such as meftanol. The product or a pharmaceutically acceptable salt thereof can be 
isolated using conventiona] mcfliods. 
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Reacdon Scheme DC 




S Compounds of the invention can be prepared accarding to Reaction Scheme X 

where R, R|, Rj, X and n are as defined above. 

In step (I) of Reaction Scheme X a 2,4-dichlaro-3-mtroquinoline of Fonnuk XLHI 
is reacted with an amine of Foimula R1-OX-NH2 to provide a 2-cUoro-3-iiitn>quiix)liiH4* 
amine of Fonniik XUV. The reaction can be earned out by adding the amine to a 
1 0 sohition of a compound of Fotmula XLQI in a suitable solvent such as chloiofoim or 

dichloromethane and optionaDy heating. Many quinolines of Fonnula XLIU are known or 
can be prepared using known synthetic methods (see for exaiiq>le, Andre et al., U.S. Patent 
No. 4^88,815 and references cited therein). 
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In step (2) of Reaction Scheme X a 2-cWoTO-3-mtroquinolin-4-ainme of Formula 
XLIV is reduced using the method of step (2) in Reaction Scheme VI to provide a 2- 
chIoroquinolinc-3,4-diamine of Fonnula XLV. 

In step (3) of Reaction Scheme X a 2-chloroquinoline-3,4-diaminc of Formula 
5 XLV is cyclizcd using the method of step (3) in Reaction Scheme VI to previa 
chIon>-lH-imida2o[4,5-c]quinoline of Fonnula XLVL 

In step (4) of Reaction Scheme X a 4-chlon)-lif-imidazo[4.5-c]quino!ine of 
Fonnula XLVI is aminated to provide a i/f-imida2o[4,5-c]quinolin-4-amine of Formula L 
Ihe reaction is carried out by heating (e.g.,l25-175X) a compound of Formula XLVI 
10 under pressure m a sealed reactor in the presence of a solution of anunonia in an alkanol. 
The product or a pharmaceutically acceptable salt thereof can be isolated using 
conventional methods. 

Reaction Scheme X 

15 




Compounds of the mvention can be prepared accwding to Reaction Scheme XI 
wheioR, R,, Rj, X and n arc as defined above. 
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In Reaction Scheme XI a lif-inuda2o[4,5-c]q[iimoHn-4-aiiime of Fonnula XLVII is 
alkylated with a halide of Formula XLVm to provide a l^-imidazo[4»5-c]qu]nolin-4' 
amino of Formula L The compound of Fonnula XLVII is reacted with sodium hydride in 
a suitable solvent such as NJ^-dimethylformamidc. The hahdo is then added to the 

5 reaction mixture. The reaction can be carried out at an elevated temperature (--lOO^C). 

ADcylation occurs at both the Nl and the N3 nitrogens; however, the desired l-isomcr can 
bo readily separated fiom the 3-isomer using conventional techniques such as cohimn 
chromatography and recxystallization. 

Many l//-iinidazo[4,5-c]quinol]n-4-amines of Formula XLVII are known; odiers 

10 may be prepared using known synthetic methods, seo for example, Gerster, U.S. Patent 
No. 5,756.747 and the icfcrCTCCs cited tiieiein. 

Reaction Scheme XI 




Compounds of the invention can be prepared according to Reaction Scheme XII 
where R,R| Ra. X and n arc as defined above. 

In step (1) of Reaction Scheme XD a 4-nitn>tetrazolo[l,5-a]quinolin-5-ol of 
20 Formula XLIX is chlorinated to provide a 5-chloro-4-nitrotctrazoIo[i ,5-a]quinoIine of 
Formula L Conventional chlorinating agents can be used. Preferably the reaction is 
carried out usmg phosphorus oxychloride in a suitable solvent such as N J^- 
dimctiiylformaniidc. 4-Nitrotctrazolo[l ,5-a]quinolin-5-ols of Formula XLIX are known or 
can bo prepared using known syn&ctic methods (see for exaixq>le, Gerster, et al., U.S. 
25 Patent No. 5,74 1 ,908 and references cited therein). 

In step (2) of Reaction Scheme Xn a 5-chloro-4-nitrotctra2olo[l,5-a]quinoline of 
Formula L is reacted widj an amine of Fonnula R1-O-X-NH2 to provide a 4- 
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^^t.t^olX^.l^^^S^'^"'--'^'^ Ueteacdoncanbecaxriedoutby 
3adingthc«nmctoasolutionofac<«,po,n^ofFonn«l.L5n.^^^^^ 

dicU«ometbanem1heprcse«:eoftrie%Uniiiie. , • , 

Inatep(3)ofRcactionSch««Xna4-Bitrotetrazolo[l.5-a]q,nnolm^^ 
5 Fon«u]aUisn.duccdu.bgthen.thodofs1ep(2)u.ReactianSchemeVltopro^^ 

tctm2»lo[1.5-a]quinolin-».5Hlian«neofFonauUlIL ,.^,.^„f 

I„step(4)ofR«cdonSchcmeXnate,razololl^.lq-^ 
Fon«d.m»cyclizcdu«ngthc»ctl«.daf3tep(3)b1^Scl«n«^ 

,0 rns,^(5)ofRc.tic.Schcn,cXnad«-in.da.t4.5.1te^^^^ 
ofPo^^^trcd„.dtop.^dc.lH-^dazot4..1^Un-.^ 

c.„,edo»tbyca«ven ^^^^^^^^^^^^^^ 
alkanol optionally in the pTOCDCCOi a wiuuj ,.*^j„«n« 

conventional meAods. 
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Reaction Scheme Xn 




Compounds of the invention can be prcpaicd according to Reaction Scheme XIII 
where R, Ri, R12, X and n are as defined above, 
10 In step (1) of Reaction Scheme XIII a lH-imidazo[4.5-<;]quinolin-l-yl ether of 

Fonnula XXXII is coupled with a halide of Formula Hal-Ri2 using the method of step (5) 
in Reaction Scheme VII to provide a Lff-imidazo[4,5-c]quinoKn-l-yl ether of Formula 
UV. 

In step (2) of Reaction Scheme Xffl a l/f.imidazo[4,5-c]quinolm-l-yl ether of 
1 5 Fonnula UV is oxidized using the mc Aod of step (2) in Reaction Scheme II to provide a 
lif-imida2o[4^-<:]quinoIino-5N-oxidc of Formula LV. 

In step (3) of Reaction Scheme Xffl a LH'.imidazo[4,5-c]quinolin©-5N-oxidc of 
Formula LV is aminatcd using Ac me&od of step (3) in Reaction Scheme n to provide a 
ljy-imidazo[4,5-c]quinoUn-4-amine of Formula XXXVI which is a subgenus of Formula 
20 IL The product or a pharmaceutically acceptable salt tiwreof can be isolated using 
conventional methods. 
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Compounds of tbo invention can be prepared according to Reaction Scheme XIV 
where R, Ri. Rii. X and n are as defined above. 

In step (1) of Reaction Scheme XIV the aUtynebond of a W-imida2ot4.5. 
c]qttinolin-l-yl ether of Fonnida UV is reduced using the method of step (4) of Reaction 
Scheme Vm to provide a lMdazo[4.5-c]quinolin-l-yl ether of Formula LVl. 

In step (2) of Reaction Scheme XIV a lH-imida«)[4^-c]qninolin-l-yl ether of 
Formula LVI is oxidi«d using the method of step (2) in Re«:tion Scheme U to provide a 
l/f-imidazo[4,5-<:]quinoline.5N-oxide of FOTnula LVn. 

In step (3) of Reaction Scheme XIV a l/r-imidazo[4,5-<:](riinoline-5N-o«de of 
Fo.m«ULVnisaminatedn8ingthcinethodofstep(3)inR*actionSchemeniopro^^^ 
lH-imidazol4,5^]quinoliD^«-amino of Formula XL which is a subgenus of Fonnula L THe 
15 product or aidumnaceuticany acceptable salt thereof canbeisok^ 

methods. 

29 
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Reaction Scheme XIV 




5 

Tetndiydroimidazoquinolines of the invention can bo prepared according to 
Reaction Scheme XV where R2, Rt3, X and n are as defined above. 

hi step (1) of Reaction Scheme XV a 4-amino-6,7,8,9-tetrahydro-l/f'nnidazo[4,5- 
c]quinoIin-l-yl alcohol of Formula XXIV is alkylated using the method described in 
10 Reaction Scheme V with a halide of Fonnula Hal-{CH2)Mo-CH^i:H to provide a 6,7,8^- 
tetrafaydro-lJ^-imidazo[4,5-c]quinolin<4>amine of Fommla LVm which is a subgenus of 
Fonnula TV. 

In stq) (2) of Reaction Scheme XV a 6,7,8^-tetiahydxo-l/f*imidazo[4^- 
c]quxnoliiF4-amino of Formula LVm is coupled usmg the method of step (5) of Reaction 
1 5 Scheme VII wifli a balide of Foimula Hal-Ru to provide a 6»7,8»9-tctiahydro-l/r- 

imidazo[4^-c]quinolin-4-amine of Formula LDC which is a subgenus of Formula IV. The 
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to 



20 



product or a phannaceuticaHy acceptable salt theieof can be isolated using conventional 
meftods. 

Reaction Scheme XV 




Compounds of the invention can be prepared according to Reaction Scheme XVI 
where R, Ri. Ri. X and n are 88 defined above. 

In step (1) of Reaction Scheme XVI a 2,4-dihydroxy-3-mtro-€.7.8^ 
tetrayhydioquinoline of Foimnla IX is chlorinated to provide a 2.4-dichloio-3-nitro- 

6.7.8^-tetniyhydioquinoline of Formula LXL Conventional chlorinating agents can be 
used. Preferably the reaction is carried out by combining a compound of Fonnnla LX 
with phosphorous oxycUoride and then heating (55-65°C). Compounds of Fonnula LX 
15 are known or can be prepared using known synthetic methods (see for example Nikolaides 
et al.. U.S. Patent 5352.784 and refeiences cited therein). 

In step (2) of Reaction Scheme XVI a 2,4-dichloR>-3-nitro^,7,8,9- 

tetiayhydroquinoline of Formula LXI is re«*d with an amino of Fonnula R,0-X-NHi to 
provide a2-chlor».3Hutio^.7.84^tetrahydroquinolin-4-Bmineof FormulaLXn. The 
reaction can be carried out by adding the amine to a solution of a compomid of Fomiula 
LXI in a suitable solvent such as NJI-dimethylformamido and heating (55-<i5'C). 

In step (3) of Reaction Scheme XVI a 2-chloro-3-ni1i:o^,7.8.9-tetrahydioqoinolin- 
4Himino of Fonnula LXH is reacted with phenol using the method of step (4) of Reaction 
Scheme IV to provide a 2-pbenoxy-3-nitro^.7.8.9-tettahydroquinolin^«mne of Fonnula 

25 Lxm. 
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Id step (4) of Reaction Scheme XVI a 2-pheiiaKy-3-mtio-^,7^,9- 
tetrahydroquinolin-4-ainine of Fonnula LXm is leduced using the method of step (2) of 
Reaction Scheme VI to provide a 2-phcnoxy-6,7,8,9-tetnihydroquinoliii-3,4-diamine of 
Fonnula LXIV. 

5 hi step (5) of Reaction Scheme XVI a 2-phcnoxy-6,7,8,9-tetrahydroquinolin-3,4- 

diaminc of Fonnula LXTV is cyclizcd using the method of step (3) of Reaction Scheme VI 
to provide a 4-pheooxy-^ J,8^-tctrahydro-l/f-nnidazo[4,5-c]quinoline of Fonnula LXV. 

In step (6) of Reaction Scheme XVI a 4-phenoxy-6,7,8^tetrahydn>-l/f- 
iniidazo[4,5-<;]quinoIine of Fonnula LXV b aminated using the method of step (7) of 

10 Reaction Scheme IV to provide a 6,7,8,9-tBtrahydro-lJf-imida2o[4,5-c]q[uinolin-4-amine 
of Fonnula nL 
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The invention also provides novel compounds useful as intermediates in the 
synthesis of the compounds of Formulas (1), (U). m. and (IV). Tliese btermediate 
compounds have the stnicturalFormulas (V)-(IX). described in more detail below. 
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10 



15 



20 



One class of ioterxnediate compounds has fonnula (V): 



X is -CHR3-, -CHRa-alkyK or -CHRs-alkcnyls 
Ri is selected fscm the ffoup consisting of: 

-aiyl; 

-aDccnyU 

-R4-aryl; and 

-(CH2)M(rOC-Rio ; 
Ri is selected from the group consisting of: 

-hydrogen; 

.alkyl; 

-aDccnyU 

-aiyl; 

-heteroaryl; 
-hetcTOcyclyl; 
-aUcyl-Y-alkyU 
-alkyl-Y-alkcnyl; 
-olkyl-Y-aiyl; and 

- alkyl or alkcnyl substituted by one or more substituents selected 
from the group consisting of: 



<:0-N(Rj)2; 
-CO-Cmo alkyl; 
-CO-O-Ci-10 aliyU 
-N,: 
-aiyl; 




(V) 
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•heteroaxyl; 

-hcterocyclyl; 
-CO-aiyl; and 
-CO-hetcroaiyi; 

5 l^isalkyloralkcnyl, whichmaybcmtenuptedbyoneormore 

-O-gioups; 

each Ba is mdependently H or Cmo alkyU 

Rio is selected firom flie group consisting of H, alkyl, alkenyl and aryl; 
each Y is independently -O or -S(0)o.r; 
10 n is 0 to 4; and 

each R present is independently selected from die group consisting of Cj-io 
alkyl, Ci.|o alkoxy, l^rdioxy, halogen and tiifluoroinothyl; 
or a phannaceutically acceptahle salt thereof. 



Another class of mtermediatea are imidazoqiiinoline-4-phcnoxy compounds of 
formula (VI): 




20 wherein Xis-CHR3-,-CHRiHiIkyKor--CHR3-aIkcnyl-; 

Rt is selected from the group consisting o£ 
-aiyl; 
-aUccnyl; 
-R4-aiyl; and 

25 -<CH2)M<rOC-Rio ; 

R} is selected from the group consisting ot 
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-hydrogen; 
-alkyl; 
-alkenyl; 
-aiyt 

5 -heteioaiyl; 

-hctcrocyclyl; 
-ancyl-Y-alkyU 
aDcyl-Y- alkenyl; 
alkyl-Y-aryl; and 

10 - alkyl or alkenyl substituted by one or more substituenta selected 

from the ffoup consisting of: 
-OH 
-halogen; 
-N(R3)z; 

15 -C0-N(R3)i; 

-CO-Cmo alkyl; 
-CO-O-Cmo alkyl; 

-aiyl; 

20 -heteroazyl; 

hctcrocyclyl; 
•CO-aiyl; and 
-COhctcioaryl; 

R4 is alkyl or alkenyl, both of which may be interrupted by one or more 
25 -O- groups; 

each R3 is independently H or Ci.io alkyl; 

Rie is selected from the group consisting of H, alkyl, alkenyl and aiyl; 
each Y is independently -O- Of -S(OV2S 
D is 0 to 4; and 

30 each R present is independently selected from the group consisting of Cmo 

alkyl, Ci-io alkoxy, hydroxy, halogen and trifluoxomethyl; 
or a phaimaceutically acceptable salt thereof. 
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Another class of intermediate compomids are the hnidazoquinolinc-N-oxidc 
compounds of formula (VH): 




wherein X is -CHR3-. -CHRa-alkyK or-<mraIkcnyls 
R, is selected from the group consisting of. 
-aryt 

10 -alkenyl; 

-lU-arytand 
-<CHi)i.«r-C>C-Rio; 
JU is alkyl or alkenyl, both of which may he interrupted by one or 



more 



groups; 

1 5 each R3 is independently H or Cuo alkyl; 

R,o is selected ftom the group consistmg of H. alkyl alkenyl and aryU 

nis0to4;and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Ci-io aDcoxy. hydroxy, halogen and trifhioromethyl; 
20 or a pharmaccutically acceptable salt ttiereol 
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An additional class of intexmediatB coxnpoimds has the fonmula (Vm): 

N— (C00R7)^ 




(vm) 



wherein X is -CHR3-, -CHRs-alkyh or -CHRj-alkcnyls 
Ri is selected from the group consisting of: 
-aryU 

10 -alkenyl; 

-R4-«ixyl;and 

-(CH2)mo-OC-Rio; 
R2 is selected from the group consisting of: 

-hydrogen; 
15 -alkyl; 

-aDcenyl; 

-aryl; 

-heteroaiyl; 
-hetexocyclyl; 

20 -alkyl-Y^aDcyl; 

-aBcyl-Y- aDcenyl; 
-alkyl-Y-aiyl; and 

- alkyl or alkeriyl substituted by one or more substituents selected 
from the group consistiiig of: 
25 -OH; 

-halogen; 
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-CO-N(R3)2; 
-COCi.ioalkyl; 
^O-OCi-ioalkyl; 
-N3; 

5 -aiyl; 

-hetcioaiyl; 
-hctcrocyclyl; 
^0-aiyl; and 
-CO-heteroaiyl; 

10 it4isaIkyloTalkcnyl,whichinflybcmtermptcdbyoncormo^ 
-O- groups; 

each R3 is indepcndontly H or Ci-io allcyi; 

R,o is selected from the group consisting of H. aHqrl, aDcenyl and aiyl; 
each Y is independently -O- or-S(0>w-; 
15 Bis0to4; 

each Rprcscnt is indcpendentiy selected from ttie group consisting of Cwo 

alkyl, Cmo alkoxy. hydroxy, halogen and trifluoromcthyl; and 

R7 is tertA)uty\ or benzyl; 

or a phaimaceutically acceptable salt thereof. 



20 



A fiirther chiss of mtermediates are imidazoquinolinc^hloro compounds of the 
formula OX) 




{DO 

25 

wherein: Xis-CHRa-. ^ma-alkyl-, or -CHRa-alkcnyl-; 
Ri is selected from Ac group consistmg of: 
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aiyU 

alkfinyl; 
R4-aiyl; and 
-<CH2)mo-C^ 
5 R2 is selected fiom the group consisting of: 

-hydrogen; 
-aDcyl; 
-alkenyl; 
-aiyl; 

10 -heteioaiyl; 

•hotcrocyclyl; 
-alkyl-Y-alkyl; 
-aUcyl-Y-alkcnyl; 
-aIlcyl-Y-«iyl; and 

15 - alkyl or alkeayl substituted by one or more substituents selected 

from the group consistiDg of: 
-OH; 
-halogen; 
-N(Rj)2; 

20 -CO-N(R3)2; 

-CCM::i.io aDcyl; 
-COO-Ci-ip alkyl; 
-N3; 
-aiyl; 

25 -betcroaryl; 

-hctcrocyclyl; 
•CO-axyl; and 
•CO-hetBroaiyl; 

R4 is alkyl or alkenyl, which may be intenupted by one or more 
30 -0-groq)6; 

each R3 is independently H or Cmo aLcyl; 
each Y is independently -O- or-S(0)^r; 
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nisOto4;and 

each R present is independent^ selected ftom the group consistmg of Cmo 
OkyX, C,.u alkoxy, hydroxy, halogen and ttifluoiomeftyl; 
or a phannaceuticaHy acceptable saft thcreofc 

5 

As used herein, the terms "alkyl", "alkenyr and the prefix "alk-" are inclusive of 
both straight chain and branched chain groups and of cyclic groups. i.e. cycbaDcyl and 
cycloBlkenyl. Unless othervrise specified, these groups contain ftom 1 to 20 carbon atoms. 
ynOi altenyl groups containing from 2 to 20 caibon atoms. Piefened groups liave a total 
10 of up to 10 caibon atoms. Cyclic groups can be monocyclic or polycychc and preferably 
have fiom 3 to 10 ring caibon atoms. Exemplary cyclic groups include cyclopropyl. 
cyclopropytoethyl. cyclopentyl. cyclohexyl, cyclopropyhnethyl. and adamantyl 

In addition, the alkyl and alkenyl portions of -X- groups canbe nnsubstitnled or 
substituted by one or more substituents. which aubstituerts are selected fiom the group 
consisting of alkyValkenyl. aryUheteioaryUhetcrocyclyl. arylalkyl. heteroaiylalkyU and 

heterocycIylallrjrL 

The teim "haloalkyl" is inclusive of groups that are substituted by one or more 
halogen atoms, including perfluoiinated groups. Ihis is also true of groups that mchide 
the prefix "halo-". Examples of suitable haloalkyl groups are cUoromethyl. 

20 triflnoromethyl, and die Hko. 

The term "aryl" as used herein includes carbocyclic aromatic rings or ring systems. 
Examples of aryl groups include phenyl, naphthyl. biphenyU fluorenyl and indenyl. The 
term "Tieteroaryr includes aromatic rings or ring systems that contain at least one ring 
hetero atom (e.g., O. S.N). Suitable heteroaiyl groups mclude finyl. thicnyl,pyridyl. 
25 quinolinyl.i3oquinolinyUindolyl.isoindolyl.triazolyUpyrrolyl.te^ 

pynaolyl,ox«z»lyl.thi.2»lyUbenzofinanyl.ben»tbiophenyl.c«b.zoty^ 
pyri,„id5,^benzi,nid.zolyl, qmnoxalinyl.benzotlnazolyl. naphflryridmyl. iaoxazolyl. 
isotfuazol^ puiinyi, qumazolinyl, and so on. 

"Heterocyclyr includes non-aiomatic rings or ring systems that contain at least 
one rmg hetero atom(e.g..O,S.^0 and includes an of the fiJly saturated and partidly 
unsaturated daivativesof any oftheaboYomentionedheteioaryl groups. Exemplary 



IS 



30 
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heterocyclic groups include pyirolidinyl, tetiafaydrofuranyl, moipholixiyl, tfaiomoipholinyl, 
piperidiny], pipeiazinyl, tfaiazolidinyl, imidazolidinyl, isotfaiazolidiiiyU and the like. 

The aiyl, hctcroaiyl, and heterocyclyl groups can be unsubstituted or substituted by 
one or more substituents indqjendcntly selected j&om the group consisting of aUcyl, 
5 alkoxy, alkylthio» haloaDcyl, haloalkoxy, haloalkylthio» halogen, nitro» hydroxy, mercapto, 
cyano, carboxy, formyl. aryl, aiyloxy, arylthio, aiylaDcoxy, arylalkylfcio, heteroaiyl, 
heteroaryloxy, heteroaiylthio, heteroarylaDcos^, heteroaiylalkylthio, amino, alkylamino, 
dianylamino, heterocyclyl, hetcrocycloalkyl, alkylcaibonyl, aflcenylcaibooyl, 
alkoxycaibonyt, haloalkylcaibonyl, haloaHcoxycaxbonyl, alkylfluocaifooiiyl, aiylcaibonyl, 
10 heteroaiylcarbonyl, aiyloxycarbonyl, hetcroaryloxycaibonyl, arylthiocarbonyl, 

hetcroarylthiocarbonyl, alkanoyloxy, alkanoylthio, aDcanoylamino, aroyloxy, aroylthio, 
aroylamino, allcylaniinosulfonyl, alkylsulfonyl, arylsulfonyl, hcteroarylsulfonyl, 
alkylcarbonylamino, alkenylcarbonylamino, arylcarbonylanoino, arylaDcylcaibonylamino, 
heteroarylcarbonylajnino, heteroaiylalkylcaibonylamino, alkylsulfonylamino, 
15 alkenylsulfbnylamino, aiylsulfonylamino, arylalkylsulfonylaaiino, 

heteroarylsulfonylamino, heteioarylalkylsulfoiiylaiiuiio, alkylaininocaiboaylamino, 
alkenylaminocarbonylamino, arylaminocarbonylamino, arylalkylaniinocarbonylainino, 
heteroarylaminocartwnylamino, heteroarylalkylaminocarbonylflmino, and, in the case of 
heterocyclyl, oxo. If any other groups are identified as being "substituted" or "optionally 
20 substituted**, then those groups can also be substituted by one or more of the above 
enumerated substituents. 

Certain substituents axe generally preferred. For example, R4-aiyl is a preferred Rt 
group and preferred Rio groups arc alkyl and aryl, with phenyl or substituted phenyl being 
a preferred aryl group. Preferably no R substituents arc present (i.e., n is 0). Preferred Ra 
25 groups include hydrogen, alkyl groups having 1 to 4 caibon atoms (i.e., methyl, ethyl, 

propyl, isopropyl, n-butyl, sec-butyl, isobutyl, and cyclopropyhncthyl), methoxyethyl, and 
etboxyme&yl. For sobstituted groups such as substituted alkyl or substituted axyl groups, 
prcfetred substituents include halogen, nitrile, nitro, caiboxy, methoxy, methylthio, 
trifluoromethyl, and txifhunomedioxy. One or more of these piefeiied substituents, if 
30 present, can be present in the confounds of the invention in any combination. 
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Tic mvention b inctosh« of the compound desml^ 
plu«nnccuticaUyacceptablefonns,mchdingis«nn«(^^^^ 
«^en.). salt. solvates. polyn.arphB.a«d*c like. l„particuL..ifaccn.pou.d,s 
optically active the invention specifically mclude,cachof«.ccom^^^^ 
5 weU as racemic mixtures of fteenantioinera. 

pv. .t;...! romiimitir.1- -"-^ "^"'"P"'' 

Ph^euticalcompositionsoflheinvcntioncont^nathen^ 

amount ofacon^ofti«i«ve.r.ion..deBcnT«dabo^ 

10 pbannaccudcally acceptable caxrier. 

T.etenn"athen^.«tica..ycffec.ivc«no^t...eansanamountof.hecomp^^^ 

.„ffidcnttoinducea.henpcuticeficct.suchascytoldneinduction.anti^^ 
.na/crantiviralactivity. Although the exact amount of«:tive compound «s^ ma 
pWaceudcalcomposition«ftheinventian.inv«yaccordingto^^^ 
15 ofsldUin.hean..chasthephysicalandchemi«anatureoftheco^^ 

,.«canier.andtheintendeddoaingregimen,itisa^ipatedthattheco^^^^ 
n.„;^con^sufficientac.vein^enttop..deadoseora.outl^^^^ 

about SOmgrtcg. preferably about lO.gAcg to about Smgflcg. of the compound to the 
aeouiaumg* 8.P , fonns mav be used, such as tablets, lozenges, 

subject AnyofthcconvcntionaldosagefoimsmayDeusea, 

«;-»«.«itQ aerosol foimul8tions,tianBdeimal 
20 pareirtetalfonnulation9.syiups. creams, omtments. aerosol lonn 

natches. transmucosal patches and tte likB. 

35 reborn oodifiM^mivtoU. ^„«„„f 

tesansmmaus *j«wntwavs rendering tbem useful mttie 

,.,^fl«inm«mcresponseinanumberof4&rentw.ys.re^ 

30 ueatmeotofavarictyofdis^dcrs. ^^«„„rfeompo^ 
Cvtokines whose production may bo mduced by ine amuuu 

.^^^.einvention generally includein.«fero.HxOFN-«)and^^ 
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factor-a (TNF-a) as well as ceitain inteileukms (IL). Cytokines whose biosynftesis may 
be induced by compounds of fhe invention include IFN-a> THF-a, IL-1 , IL-6, EL-IO and 
IL-12, and a variety of other cytokines. Among other efiects, ttese and other cytokines 
can inhibit vims production and tumor cell growth, making the compounds useful in the 

* 5 treatment of viral diseases and tumors. Accordingly, the invention provides a metfiod of 
inducing cytokine biosynthesis in an animal comprising administering an effective amount 
of a compound or composition of the invention to the animal. 

Certain compounds of the invention have been found to prefitrentiaUy induce the 
expression of IFN-a in a population of hematopoietic cells such as PBMCs (peripheral 

10 blood mononuclear cells) containing pDC2 cells (precursor dendritic cell>type 2) wiftout 
concomitant production of significant levels of inflanmnatoiy cytokines. 

In addition to iho ability to induce the production of cytokines, the compounds of 
the invention affect other aspects of the iimatc immune response. For example, natural 
killer cell activity may be stimulated, an effect that may be due to cytokine induction. The 

IS compoimds may also activate macrophages, which in turn stimulate secretion of nitric 
oxide and the production of additional cytokines. Furtfier, the compounds may cause 
proliferation and differentiation of B-Iymphocytes. 

Compounds of the invention also have an effect on acquired immune response. 
For example, although there is not believed to be any direct effect on T cells or direct 

20 induction of T cell cytokines, the production of the T helper type 1 (Thl) cytokine IFN-7 
is induced indirectly and the production of the T helper type 2 (Th2) cytokines IL-4, IL-5 
and IL- 1 3 are inhibited upon administFation of the compounds. This activity means that 
the conqpounds are useful in ttie treatment of diseases where upregulation of the Thl 
response and/or downregulation of tiie Th2 response is desired. In view of the ability of 

25 compotmds of fhe invention to inhibit the Thl immune response, the compounds are 

e3q)ected to be useful in tiie treatment of atopic diseases, e.g., atopic dermatitis, asthma, 
allergy, allergic rhinitis; systemic lupus crythematosis; as a vaccine adjuvant for cell 
mediated immuiuty; and possibly as a treatment for recurrent fungal diseases and 
chlamydia. 

30 The immune response modifying effects of the compounds make them useful in 

the treattnent of a wide variety of conditions. Because of their ability to induce the 
production of cytokines such as IFN-a and/or TNF-ct, the compounds are particularly 
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usefiil in the treatment of viral diseases and tumors. TOs immunomodulating activi^ 
suggests that componnds of the invention are useful in treating ^ases such as, bnt not 
limited to, viral diseases including genital warts; common warts; plantar warts; Hepatitis 
B; Hepatitis C; Herpes Simplex Virus Type I and Type 0; molluscmn contagiosuni; 
5 variola, particularly variola major, rhinovirus; adenovirus; influenza; para-influenza; HIV; 
CMV; VZV; intraepithelial neoplasias such as cervical intraepithelial neoplasia; human 
papillomavirus (HPV) and associated neoplasias; fungal diseases, eg. Candida, aspcrgillus, 
and oyptococcal meningitis; neoplastic diseases, e.g., basal ccU carcinoma, haiiy cell 
leukemia, Kaposi's sarcoma, renal ccU carcinoma, squamous ceU carcinoma, myelogenous 
10 leukemia, multiple myeloma, melanoma, non-Hodgkin's lymphoma, cutaneous T-cell 
lymphoma, and other cancers; parasitic diseases, e.g. Pneumocystis camii, 
cryptosporidiosis, histoplasmosis, toxoplasmosis, trypanosomo infection, and 
leishmaniasis; and bacterial infections, e,g., tuberculosis, andmycobactcrium avium. 
Additional diseases or conditions that can be treated umng the compounds of the invention 
15 inchide acfimc keratosis; eczema; cosinophilia; essential flirombocythaemia; leprosy; 
multiple sclerosis; Ommen*s syndrome; discoid lupus; Bowen's disease; Bowenoid 
papulosis; alopecia areata; the inhibition of keloid formation after surgery and other types 
of post-surgical scars. In addition, these compounds could enhance or stimulate the 
healing of wounds, including chronic wounds. The compounds may be useful for treating 
20 the opportunistic infections and tumors that occur after suppression of ceU mediated 
immunity in, for example, transplant patients, cancer patients and HIV patients. 

An amount of a compound effective to induce cytokine biosynthesis is an amount 
sufficient to cause one or more ccH types, such as monocytes, macrophages, dendritic cells 
and B-ccHs to produce an amount of one or more cytokines such as. for example. IFN-o, 
25 T^^F-a, IL-1, IL-6, H^IO and IL-U that is increased over tiie background level of such 
cytokines. The precise amount wiD vary acconiing to factors known in the art but is 
expected to be a dose of about 100 ng/kg to about 50 mgAcg, preferably about 10 pg/kg to 
about5mg/kg. 

The invention also provides a method of treating a viral infection m an animal and 
30 a method of treating a neoplastic disease in an annual comprising administering an 
effective amount ofacompoundorconqwsitionoftiie invention to theanimal. An 

amount effective to treat or inhibit a viral infection is an amount that will cause a 
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reduction in one or more of the mamfestatjons of viral infection, such as viral lesions, viral 
load, rate of vinis production, and mortality as compared to untreated control animals. 
Tlie precise amount win vaiy according to fectors known in art hiit is 
dose of about 100 ng/kg to about 50 mg/kg, preferably about 10 \Lg/kg to about 5 mg/kg. 

5 An amount of a compound effective to treat a neoplastic condition is an amount that will 
cause a reduction in tumor size or in the number of tumor foci. Again, the precise amount 
will vary according to factors known m the art but is expected to be a dose of about 100 
ng/kg to about 50 mg/kg, preferably about 10 jig/kg to about 5 mg/kg. 

The invention is further described by the following examples, winch arc provided 

10 for illustration only and are not mtcnded to be limiting in any way. 



EXAMPLES 

In the examples below some of tho compounds were purified using semi- 
preparative HPLC. Two dificrcnt methods were used and tiiey arc described below. Both 
15 methods used a A-lOO Gilson-6 equipped with 900 Series Intelligent Interface. The semi- 
prep HPLC fractions were analyzed by LC-APCI/MS and tho appropriate fractions were 
combined and lyophilized to provide the Irifluoroacetato salt of the desired compound. 
MediodA 

Column: column Microaoib CI 8, 21 .4 x 250 mm, 8 micron particle size, 60A pore; 
20 flow rate: 10 mlVmin.; grBdicnt elution from 2-95% B in 25 min., hold at 95% B for 5 
min., where A=0.1 % trifluoroacetic acidAwater and B-K).l% trifluoroacctic 
acid/acetonitrilc; peak detection at 254 mn for triggering fraction coUectioa 
Methods 

Cohmm: Phcnomencx CapccU PakClS, 35 x 20 mm, 5 micron particle size; flow 
25 mtc: 20 mlTmin.; gradient elution from 5-95% B in 10 min., hold at 95% B for 2 min., 
where A=0.1 % trifluoroacetic acid/water and B=0.1% trifluoroacctic acid/acctonitrile; 
peak detection at 254 nm for triggering fraction collection. 
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Example 1 

142K2-Propynyloxy)e%l]4Jf-imidflZo[4^-c]quiiM)lm^^ 

^^^^ 

s 




PaitA 

5 2-(lH-lmjda2o[4,5-c]quinolin-l-yl)-l-ethanol (28.5 g. 0.133 mol) was added in 

portions over a period of 1 houi to a mixture of sodium hydroxide (240 mL of 50%), 
dicUorometfaanc (240 mL). propaxgyl bromide P9.6 g of 80%, 0.266 mol) and 
bcnzyttrimethylammoniimi chloride (2.46 g. 0.013 mmol). The resulting reaction mixture 
was allowed to stir at ambient temperature fijr 16 houn. The layers were separated. The 

10 aqueous ftaclion was extracted wifli additional dicWoromeiane. The organic fiactioos 
were combined, washed with water, dried over magnesium sulfate and then concentrated 
under reduced pressure. The resulting residue was combined wift diefliyl ether and the 
mixture was allowed to stir. An orange solid was isolated by filtmtion. This material was 
lecrystallized torn ethyl acetate to provide 19.8 g of 2Kl/r-inrida2»[4,5-clquinol^^ 

15 yl)elhyl P-propynyl) ether as a yeOow crystalline solid, m.p. 124-126°C. 

Analysis. Calculated for COIiiNjO: %C, 71.70; %H, 5.21; %N, 16.72. Fom>d: %C, 
71.85; %H. 5.25; %N. 16.90 

'H NMR (300 MHz. DMSO) 6 9.21 (s, 1 H). 8.44 (m. 1 H). 8.36 (s, IH), 8.18 (m. 1 H), 
7.71 (m. 2 H), 4i)3 (U " 5.1 Hz. 2 H). 4.14 (d. J - 2.4 Hz, 2 H), 3.98 (t. J = 5.1 Hz, 2 H), 

20 3.35(t,J-X2Hz,lH) 

HRMSCESI) Calcttkted for C»H,4N30 (MH*) 252.1 137, found 252.1 141 

PattB 

2-{lH-Imida2ol4.5-c]quinolin-l-yl)ethyl (2-propynyI) ether (19.7 g. 78.4 mmol) 
and chlofoform were combined and then cooled to 0^:. 3-CMoroperoxybenzoic acid (15.7 
25 g of 57-86%) was added and the mixture was allowed to stir for 0.5 hour. The mixture 
was allowed to warm to ambient tempetatiire by which time all material was in sohition. 
Analysis by thin layer chromatography (mD Seated that some starting material was 
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stOI present so more 3-chloropeio:^eDZoic add (two sepaiate 4 g portions) was added. 
About 0.5 hour aAer tiie second portion was added, TLC showed no starting material. The 
reaction solution was extracted with 10% sodium hydroxide. Hie aqueous fraction was 
then extracted multiple times widi dichloromethane. The organic fractions were 
5 combined, dried over magnesium sulfate, filtered and tiien concentrated under reduced 

pressure to provide 18.5 g of l-[2-(2-propynyloxy)ethyl]-l/f-nnida2o[4,5-c]quinoline-5N- 
oxide aa a yellow oil. 

HRMSCESI) Calculated for C1SH14N3O2 (MH*) 268.1086;found 268.1098 
Parte 

10 Under a nitrogen atmosphere trichloroacetyl isocyanate (15.S g, 82.2 mmol) was 

added dropwise to a mixture of l-[2-{2-prDpyDyloxy)cthyl]-lif-imida2o[4,5-c]quinoline- 
5N-oxide (18.3 g, 68.5 mmol) and dichloromethane (300 mL). Vigorous caibon dioxide 
evolution was observed. After about 0.5 hour all of the material was in solution. The 
reaction solution was allowed to stir for about 1 hour at which time analysis by TLC 

15 indicated the presence of a small amount of starting material. More trichloroacetyl 

isocyanate (4.5 g) was added. After 1 hour, TLC analysis indicated that the reaction was 
complete. The volatiles were removed under reduced pressure to provide N- { 1 -[2-(2- 
propynyloxy)ethyl]-lff-imida2»[4,5-c]quinolin-4-yl}-2^,2-tricUoroacetamide as a pale 
yellow solid. 

20 PartD 

Dichloromethane (150 mL) was added to a mixture of the solid from Part C and 
methanol (200 mL) and all of tiie material went into solution. Sodium metfaoxide (50 g of 
25% m methanol) was added and the solution was allowed to stir at ambient temperature 
overnight The resulting precipitate was isolated by filtration. The filtzate was 
25 concentrated to a volume of approximately 1 00 mL and a second crop of precipitate was 
isolated by filtration. The two crops were combined and dried in a vacuum oven at 60X1 
{at 16 houra to provide 16.4 g of l-[2-<2-propynyloxy)cthyl]-l/f-imidazo[4,5-c]quinoIin- 
4-amineaa an off-white solid, in.p. 225-227X3. 

Analysis. Calculated for CUH14N4O (¥kO)v4: %C, 66.53; %H, 5.40; %N, 20.69. Found: 
30 %C 66.33; %H, 5.18; %N, 21.12 

*H >fMR (300 MHz, DMSO) 5 8.1 3 (s. 1 H), 8.08 (br d, J = 7.8 Hz, 1 H), 7.62 (br d, J = 
8.3 Hz, 1 1^, 7.44 (br t, J » 7.6 Hz. I H). 724 (br t, J = 7.5 Hz. I H). 6,54 (s, 2 H), 4.8 1 (t. 
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J - 5.4 Hz. 2 H). 4.14 (d. J = 2.4 Hz. 2 H). 3.93 (t. J = 5.1 Hz. 2 H). 338 (t. J = 2.4 Hz. I 



H) 



HSMS(ES^ Calculated for CijHuNiO (MH*) 267.1246. found 267.1253 



Example 2 




PaitA 

• Under a nitrogen atmosphere H2-(2-propynyloxy)ethyl]-Lff-imidazo[4.5- 
10 c]q(miolin-4Hunine (16 g. 60.1 mmol). di-<6rt-butyl dicaibonate (32.7 g. 150 mmol). 
triethylamine (21 wL, 150 moQ.NJt-dimethylfonnamide (150 niL) and 4- 
(dime%lamii»)pyridme(0.1g)wer«c«ml>inedandheatedto80^5-C. After aboutl 
tour the nuxturelKcame homogeneous and TTTMudyaisindicat^^ 
material renuuned. The «,totion was heated for «i additional hour. Tte solution was 
15 dilutedwithethylacetateandwater. The layers were separated and the aqueous fiaction 
was extracted with ethyl acetate. Tie organic factions were combined, washed with 
water and then with brine, dried over magnesium sulfate, filtered and then concentrated 
^uierreducedpressuretopro^doapdoorange-yeUowsoUd. TWs material was tritnmted 
with diethyl ether to provide 22.6 g of N.N-(bis rert.but«cycarbonyI)-l -l2-(2- 
20 p.oj^axy>thyIhlif-imid.zo[4.5^]quiBolin-4^.s«.off-whi^ 

142^. 

Analysis.CafculatedforC,5H3J*.Or.%C.64.36;%H.6.48;»/.N.12.01. Fo«nd:%C. 
64.40; %H. 6.43; %N. 12.06 
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*H NMR (300 MHz, DMSO) 5 8.44 (m. 1 H). 8.35 (s, 1 H), 8.08 (m, 1 H). 7.73 (m, 2 H), 
454 (t, J = 4.9 Hz, 2 H), 4.12 (d. J = 2.4 Hz, 2 H), 3.98 (t, J == 5.1 Hz. 2 H), 3 J 1 (t, J = 2.4 
Hz, IH), 1.34(3, 18 H) 

HRMS(ESI) calcd for C25H31N4O5 (Mit) 467.2294, found 467.2307 
5 PaitB 

Under a nitrogen atmosphere 2-iodobcn2omtiiie (0.54 g, 2.35 mmol), 
dichloiobis(triphenylpbosptune)paIladxtaD(n) (0.09 g, 0.13 mmol), and coppei(I) iodide 
(O.OS g, 0.26 mmol) were added to a mixture of NJ^-(bis /er/-butoxycaxbonyl)-l-[2-(2- 
propynyloxy)etfayl]-]^-imidazo[4,S<]quinolin-4-amine (1.0 g, 2.14 nmiol) and anhydrous 
10 N,N-<)imethylformainide (25 mL). After 2 hours the reaction mixture was slowly pomed 
into water. The resulting precipitate was collected and dried at 35°C for 16 hours to 
provide 1.18 gof 2-(3-{2-[ 4-(bis re7t-butoxycarbonyl)amino-l/f-iimda2o[4,5-c]q\rinolin- 
1 -yl]ethoxy} -1 -propynyQbcnzomtrile aa a solid 

'H NMR (300 MHz, DMSO) 6 8.47 (d, J = 6.8 Hz. 1 H), 8.39 (s, 1 H). 8.06 (d, J = 7.8 Hz, 
15 1 H). 7.87 (d, J » 7.3 Hz, 1 H), 7.40 - 7.80 (m, 4 H), 7.34 (d, J = 7.3 z, 1 H), 5.00 (br s. 2 
H). 4.47 (br s, 2 H), 4.13 (s. 2 H), 1.31 (s, 18 H) 

HRMS(£S1) Calculated for C32H34N}03 (MH^ 568.2560, found 568.2565 
PaitC 

Trifluoroacetic acid (20 mL) was added to a solution of the material from Part B in 
20 dichloromethane (20 mL). After 4 hours the reaction mixture was diluted with 

dichloromethano containing a small amount of methanol and 20% sodium hydroxide. The 
layers were sq^aiated. The aqueous fraction was extracted with dichloromethane. The 
organic fractions were combined, dried over magnesium sul&te, filtered and then 
concentrated under reduced pressure to provide a yellow powder. This material was 
25 purified by flash chromatography cluting with 9/1 dichloromethane/methanol to provide 
0.48 g of 2-{3-[2-(4-amino-l/f-imida2o[4,5-c]quinolin-l-yI)ethoxy]-l- 
propynyl}benzQnitri]e as a ^te powder, m.p. 180'183'C 

Anatysis. Calculated for C22H17N5O • (HiO)^: %C, 70.54; %H, 4.79; %N, 18.70. Found: 
%C 70.61; %H, 4.75; VoN, 18.70 
30 *H NMR (300 MHz. DMSO) 5 8.19 (s, 1 H). 8.12 (d, J = 83 Hz, 1 H), 7.88 (d, J = 7.8 Hz, 
I H), 7.55 - 7.75 (m, 3 H), 7.40 - 7.50 (m, 2 H), 7.24 (br t, J = 7.5 Hz, 1 H), 6.68 (br s, 2 
H), 4,87 (t, J = 5.l Hz, 2 H),4.50 (s. 2 H),4.09 (t. J = 5.1 Hz, 2 H) 



50 



wo 02746189 



PCT/USOl/46581 



Example 3 

l.{2-[(3-Phenyl-2-piopy«iyl)oxy]cthyn-lH-imida2ot4.5-c]q^^ 




Under a mt^ almospherc. a mixture of H2-(2-ptopyiiyl««qr)etliyn-l/r- 
inudazo[44-lq«inolin^andnc (log. 37.6 BnnoI).«AydiousN.N^^^ 
(150nd.)andpotassiumcarbonatc(6.23g.45.1mmoDwashctcdto70-C. lodobcnzcnc 
(4 43 mL, 39 5 nunol). dichloiobi8(triphmvlphosphinc)p8lladium(II) (0.53 g. 0.75 mol), 
,0 ««icopper(Oiodidc(0:^9g.l.50imnoOwc«addcd«Kltl«imxt«row« 

forOShour. The temperature was raised to d«ut 85-C. After 1.5 horns .umiysis by 
HPLC (rcverscpbase. acetonitrilert.ater vnth 0.1% trifl»oro««tic «:id)i«licatcd thatthc 
«.ctioD^eomple.e: m mixture was aDowed to cool to ambient temperature and flicn 
itwaafilteted. Tho fflHatc was concentrated muier reduced pressure. THe residue was 
15 p«rifiedtwicebyflashchromatography(95/5dicmorometbane/mc.hanol)to^^^ 
ofl-{2-l(3-pber,yl-2-pxapyi.yDoxy]ethyl}-W-imidazo[4^^^^^ 
solid, m.p.l96-197'C. 

Ar^lysis. Calc»htedforC..H,^0:%C. 73.67; %H. 5.30; y.N.1636.Fom^^ 

73^9; %H, 533; %N, 16 J5 
20 •HNMR(300MHz.DMSO)88.17(3.1H).8.12(d,J = 7.4Hz,lH).7.63(dd,J = 83. 

0i»Hz.lH).7.44(U = 7.5Hz.lH).7.15.7.40(m.6H).6.60(8.2H),4.86(t.J = 5.1 

Hz. 2 H). 4.39 (s, 2 H). 4.03 (t. J = 5.1 Hz. 2 H) 

HRMS(EI) Calculated for CaH„N40 (M*) 342.1481. found 342.1490 
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Example 4 

l-{2-[(3-Phcnyl-2-propynyl)oxylctiiyl}-lif-iimd^ 

Hydrochlodde 



5 



l-{2-[(3-Pheiiyl-2-propynyl)oxy]ethyl}-li/-imidazo[4,5-c]quiiiol^^ (1 .0 



2.92 nnnol) was dissolved in a mixture of methanol (15 mL) and dichloromethanB (5 
mL). Hydrogen chloride/diethyl ether (10 mL of INf) was added and the reaction solution 
wasaOowedtostirfor 16 houis by which time a precipitate bad formed. The mixture was 
concentrated under reduced pressure to provide a solid. This materia) was recrystalHzed 
1 0 from acetonitrile containing a small amount of methanol to provide 0.52 g of 1 '{2-[(3- 
phcny^2-p^Jpynyl)oxy]ethyl)-lH-imida2o[4,5-c]quinolin-4-aminc hydrochloride as an 
off-white ciystallino solid. m,p. 231-236*C. 

Analysis. Calculated for C21H19CIN4O • (H20)i;4: %C, 65.79; %H, 5.13; %N, 14.61. 
Found: %C. 65.72; %H. 5.0; %N, 14.73 



15 'H NMR (300 MHz, DMSO) 6 8.49 (s, 1 H), 834 (d, J - 8.3 Hz, 1 H), 7.81 (br d, J = 8.3 
Hz, 1 H), 7.72 (t J » 7.8 Hz, 1 H), 7,56 (t, J =» 7.8 Hz, 1 H), 7 JO - 7.40 (m. 3 H), 7.14 (dd, 
J =• 8.0, 1 .5 Hz, 2 H), 4.94 (t, J - 4.8 Hz, 2 H). 43 8 (s, 2 H), 4,05 (t, J = 4.9 Hz, 2 H) 
HRMS (EI) Calculated for C21H18N4O (M*) 342.1481. found 342.1485 



20 



Example 5 

, {2-(3-{4-Mcthoxyphenyl)propoxy]cthyl} - l//'-imidazo[4,5-c]quinolin-4-amine 
NH, 




Part A 
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Under a nitrogen atmosphere, N^l-(bis rert-b«toxycaAoiiyD-l-P-<2- 
propynyloxy)cthylHH-unidazo[4.5.:lqumolhH^ 
(0.8 nd,5J6inmol).4-iodo«msole (0.51 g.2.18imnol)andanhydrou3N^^ 

dimethylfonnamide (15 mL) were combined. 
5 Dichlorobi.(trq.henylphosphine)palladi^(II)(0.09g.0.13mol)andcoro^ 

(0 05 g.0:J6nunol) were added and the reaction nuxturc was stodforllu^ 
temperature at which time analysis by HPLC (revcr^phase. acetonitrileMatcr) indicated 
thatthereactionwascomplctc. The reaction mixtnrc was partitioned between ethyl 
ace«c««i«l»eo«s3odinmbic«bonatc. The organic faction was washed with water and 
thenwithbrine.dricdovern^8i«m sulfate, filtered and then concentratedunder 
xeducedpressuret»FOvide0.95gofN^l-{b5srerr-bntoxycarboDyIH-(2-tt3-(4- 
me.hoxyphenyT)-2-pn,py^yl]<»^}cthyI)-lH-imidazot4.5.^^^ 

soli A 

HRMSCEI)CalcnktedfarC„H»N.O.(1^572:i635.found 572^635 

NJ^-CBis t«i-butoxycaibonyl)-l-(2-([3-{4-methoxyphenyl>2- 
p«^loxy>ethyl>m-hnidazo[4^.]qumolin^amine (0.75 g. 1.31 mmo«)^^c^yl 
!Ite(25mL)andca.alyst(100mgof5%Pd/Cwith50«/,wat»r)werecombmedand 

thenhydrogenatcdonaPaxrapp<«.u3at40psi(2.8Kg/cm^ No reaction occuned. 
P,atinnn.<«ide(150mg)«>dmc.h«,ol(10na,)w«readdeda«d.hcmixnncwas 

tyarogenated at 45 psi (3.15 Kg^cmV- 1 l^onr. Hydrogen consurnption^^^^^ 

LL.^. Thereac.onmi:ch«w.sfin«^toremovetheca^ysc Thc«« 

concentrat^dnnder reduced pressure ,oprovideN.NKbi3.^-b»toxyc^^^^^ 

methoxypheayOpropoxylethyO-m-innda^^^^^^^^ 
HiavlS(EI) ejaculated forC3zH^40*(M*)576a^^^ 



10 

solid. 
HRM 
15 PartB 



25 gum. 



Parte 



30 



Underanitrogcna,mospherctrifhKm>«:eticacid(10mL)w« 
ofthcmatenalfionrP^tBanddichlon^neth^^dOmL). The resulting 3olut.on was 
^owedtos.irfar4ho„r,. The soh.,ion was concentrate! under redu^dp^^ 
«idnc waspartitionedbetween 50-^ aqueous sodiun. hydroxide and drchloromethanc 
,^.smaD«nountofmeth«.L The organic faction was dried over magnesmm 
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sul&te, filtered and then coccentrated uzider reduced pressure to provide a tan foaitL The 

foam was purified by fiash chromatography (9/1 dichloromedme/methanol) to provide a 
^ light yellow glass. The glass was triturated with diethyl e&er to provide a white powder. 

This material was dried in a vacuum oven for 4 hours at 60**C to provide 0.41 g of l-{2-[3- 
5 (4-mctfioxyphenyl)propoxy]ethyl} -l//-miida2o[4,5-c]quinolm-4-amine as a white solid, 

m.p. 116.118X. 

Analysis. Calculated for C22H24N4O2: %C, 70.19; %H, 6.43; %N. 14.88. Found: %C, 
69.79; %H, 6.40; %N, 14.73 

'H NMR (300 MHz, DMSO) 5 8.17 (s, 1 H). 8J2 (d. J = 83 Hz, 1 H), 7.64 (d, J = 8.3 Hz, 
10 1 H), 7.45 (t. J = 7.8 Hz, 1 H), 7^ (t. J = 7.6 Hz, 1 H), 6.80 (d, J - 8.8 Hz, 2 H), 6.66 (d. J 
= 8.8 Hz. 2H), 6.60 (s,2 HX 4.80 (t, J = 5.1 Hz. 2 H),3.81 (t, J =- 4.9 Hz. 2 H),3.66 (s, 3 
H), 3 Jt7 (t, J = 6.1 Hz, 2 iq, 2.32 (t, J 7.3 Hz, 2 H), 1.60 m, 2 H) 

Example 6 

15 N' ,4-Dimcthyl-3- {3-p-<4-amiiio-lif-imidazo[4,5-c]quinolm- 1 -yl)cthoxy]propyl} -1 - 

benzensulfonamide 




Part A 

20 Under a nitrogen atmosphere, 1 -[2-(2-piopynyloxy)ethyl]-l/f-nnidazo[4,5- 

c]quinoliii-4-amir» (1.7 g, 6.35 mmol), dibenzyl dicarbonate (4.55 g, 15.9 mmol), 
triethylamine (1.8 wL, 1 3.0 wmol), 4-(dime%lamino}pyruline and anhydrous N Jl- 
dimetfaylformamide (20 noL) were combined. The reaction mixture was heated to 90*Y3 at 
whicii time the reaction turned homogeneous. It was then heated to 13 OX for 4 hours. 

25 The reaction mixture was allowed to cool and then it was partitioned between 
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10 



dichloiometfaane and water. The aqueous fiaction was ortractsd whh dichteomethane. 
The orpmic fiactions were combined, dried over magnesimn sulfate and then concentrated 
to a TOhnne of -10 mL. The concentrate was allowed to stand over the weekend and then 
it was dauted with toluene. Tht resulting precipitate was isolated by ffltiation and 
identified as starting material. Hie filtrato was dieted with diethyl ether. The resulting 
precipitate was isolated by filtration to provide 1.1 g of benzyl N-(l-l2- 
(propynyloxy)ethyl>l/f-imidazo[4.5H:lqumolm4-yl}caibaxnate as a white solid. 

'H NMR (300 MHz. DMSO) 5 958 (s, 1 H). 834 (d. I = 7.8 Hz, I H). 8 JO (s. 1 H). 7.97 
(d.J-7JHz.lH).7.70(l.J = 7.8Hz.lH).7J8(t,J-7.8H2.1H).7.15-7i0(m.5H). 
5:21 (S.2H). 4.90 (U-5.1Hz.2H),4.14(d.J = 2.4H2.2H).3.96(U = 4.9Hz,2H). 

3J8{t,J = 2.4Hz.2H) 
PaitB 

Under a nitrogen atmosphere benzyl N-{H2-{propyiJy1oxy)ethyl>lH- 
imida2ol4^-clquinolin-4-yl}caibamate (037 g. 051 mmol). 3-iodo^methyH- 
15 benzenesulfonamide (03 g. 0.96 mmol), trielhylamine (0:2 ml, 136 mmol) and 

anhydrous acetoninile (10 mL) were combined. 

Dichlorobis(triphenylphosphine)palladium(II) (13 mg, 0.01 8 mol) and copperd) iodide (7 
mg. 0.036 mmol) were added and the reaction solution was heated to ~45'C. After 3 
hour, analysis by reverse phase HPLC indicated flmt fee reaction was complete. The 
reaction solution was concentrated under reduced pressure «.d the residue w«.purifiedby 

flash chromatography (98/2 to 95/5 dichloromethaneAnethanol) to provide 033 gof 
benzyimi-{2^(3-{2-methyl-5-l(methylamino)sulfonyl]pbenyl}-2-propynyl)oxy] 

lff.iniidazo[4.5-c]quinolin-4-yl)carbamate as a pale yeUow soUd. 
'H NMR (300 MHz, DMSO) 6 9.96 (s, 1 H). 836 (m. 2 H), 756 (d. J = 83 Hz. 1 H). 
755-7.70(m,4H). 7.48 (m.2H). 7.30-7.45 (m.5H).521(s.2H). 455 (U = 4.6Hz.2 

H). 4.40(s.2H). 4.06 (U = 5.lHz.2H).2J4(».3H). 2.40 (d.J-45H2;3H) 

MS (0)584, 476 
PaitC 

Platinum on carbon (0.08 g of 10%) was added to a mixture of benzyl N-(l-{2-[(3- 
{2-methyl-5-[(methyhunino)sulfonyllphenyl}-2-propyr>yI)oxy]ethyl}-lH-i^ 
c]quinolin^yl)carbamate(03g.0.51mmoD and methanol (10 mL). The mixture was 
bydmgenatedonaPair apparatus at 40psi(2.8Kg/cmVorl6hou.s. Ax»lysisbyIC- 
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25 



30 
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MS indicated alkyne reduction but no phenoxycaibonyl rcmovaL Palladium on caibon 
(0.1 g of 10%) was added and tiie reaction mixture was hydrogcnatcd at 40 psi (2.8 
Kg^cm^) ^for 8 hours. Analysis by LC-MS indicated only a small amount of 
phenoxycaibonyl rcmovaL Palladium black (0.1 g) was added and the reaction mixture 

5 was hydrogcnatcd at 40 psi (2.8 Kg/cm^) for 16 hours. Analysis by LC-MS indicated one 
major product with a mass consistent with the desired product The reaction mixture was 
filtered and the filtrate was washed with methanol and dichloromethane. The solvents 
were removed under reduced pressure to provide an off-i^te powder. This materia) was 
recrystallized from acctonitrile to provide 0.1 1 g of N\4-dimcthyi-3-(3-[2-(4-amino-l/f- 

10 iinida2o[4,5-c]quinolin-l-yl)ethoxy]piopyl}-l-benzcnsulfonamidc as a light yellow 
crystalline solid, m.p. 207-209^C. 

Analysis. Calculated for C23H27N5O3S: %C, 60.91 ; %H, 6.00; %N. 1 5.44. Found: %C, 
60.87; %H, 5.75; %N, 15.51 

NMR (300 MHz, DMSO) 6 8.16 (s. 1 H). 8.12 (d, J - 83 Hz. 1 H), 7.62 (d, J = 8.3 Hz, 
15 lH),7.53(d,J-1.5Hz,lH).7.44(br1.J-7.6H2,lH),7J8(m.lH).7.24(brt,J« 
7.6 Hz, 1 H). 7.16 (d, 7.8 Hz, 1 H). 7.02 (dd, J = 7.8, 2.0 Hz, 1 H), 6.58 (s. 2 H), 4.80 (t, 
5.2 Hz, 2 H), 3.82 (t, 5.2 Hz, 2 H), 331 (t, 5.9 Hz, 2 H), 2.47 (s. 3 H), 237 (d. 4.4 Hz, 2 
H), L65(m.2H) 

HRMS(EI) Calculated for C23H27N3O3S (M*) 453.1835, found 453.1 834 
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Example? 

H2-{(3-{24sopropylphcnyl)-2im)pynyl]oxy} d3iyl> 
ljy-imidazo[4,5<]quinoiia'4-airanc Hydrochloride 

i 



10 



15 



20 




s 




Under a mtrogsn atmosphere l42<2-ptopynyloxy)ctliyIl-lH-iimdazot4,5- 
clquinoliiHt-aiiiiiJe (0.50 g. 1.88 mmol). 2-iodoisopiopylbcnzene (0.65 g. 2.63 mmol), 
triethylamiDC (0.68 mL. 4.88 mmoD and N J^-<liii«ll.yIfoniiainidc (10 mL) were combined 
and flicn heated to 60^. Copper (I) iodide (0.04 g) and 

dicWon>his(triphenylphosphine)panadi»m(ID (0.08 g) were added. After 1.5 hours 
aiBlysis by TLC (9/1 dichloiomethanetoettumol) indicated that the reaction was complete. 
Tlereactionmixturewasconcentratedundeneducedptessuic. The residue was purified 
by cotamn chromatography ctating with 9/1 dichlo«Hnethanc/n«thanol. The product 
&K:tions were combined a«i concentrated mider reduced pressure. The residue was 
purified by column chromatography eluting with 9/1 dicUoromethane/methanol 
containing 0.5% concentrated ammonium hydroxide. The product fiactions were 
combined and concentrated under reduced pressure to provide -0.38 g of a soUd. Ihis 
mterial was combined withhydrogcnchloride/diethyl ether (3.9 mLofLOM). stirred 

ovemigbtandthenconceutn»tedunder.educedpte8sure. The residue was leoystalKzed 
fiomisopropanoVmefeanoUisotatedbyfiltratioa and then dried to provide 0. 

{p-{2-isopropylphciiyl)-2-pn>pynyllo3iy}ethyl> 

lH-imidazo[4^-c]quino1in-4-amine hydrochloride as a solid, m.p. 239-241°C. 
Analysis. Calculated for C,A^.O .Ha.(H20)u,: %C. 67.06; %H. 6.09; %N. 13.03. 
Found: %C, 67.07; %H, 6.00; %N. 13.09. 
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'HNMR (300 MHz, DMSOndQ 5 8.54 (s, IH), 8.39 (d, J= 8.1 Hz, IH), 7.85 (d,/= 8^ 
Hz, IH), 7.76 {t. J- 72 Hz, 1 H), 7.59 (t, J= 8.0 Hz, IH), 7.30-7.38 (m, 2 H), 7.11-7.19 
{m, 2 H), 5.00 (t, J- 4.) Hz, 2 H), 4.47 (s. 2 H), 4.10 (t, J = 4.7 Hz. 2 H), 3.16 (m.lH), 
1.13(d,y=6.9Hz,6H) 
5 IR{KBr)3363,3111,2957,1672,753cm"* 

HRMS (EI) Calculated for C24H24N4O (M*) 384.1950, found 384.1943 



Using the general mcAod of Exflmple7, l-[2-<2-propyiiyloxy)cthyl]-l/f- 
iinidazo[4,5-c]qumolm-4-ammc (0.50 g, 1 .88 mmol) was reacted with 2,6-dimctliyl 
15 iodobcnzcnc (0.61 g, 2.63 mmol). The crude product was purified by cohmm 

cbiomatography eluting with 95/5 dichloromcthano/mc&anol to provide 0.056 g of H2- 
{[3-(2,6^ethylphciiyl)-2i?ropynylloxy)ethyl>lH-i^ as a 

soUd, ni.p. 200-201°C. 

Analysis. Calculated for C2jHnN40 •(RiO)vs: %C, 73 29; m 6.07; m 14.86. Foun± 
20 . %C, 73.36; %H, 5.88; %N, 14.84. 

'HNMR (300 MHz, DMS0^6) 5 8.19 (s, IH), 8.13 (d, 7= 8.1 Hz. I H). 7.62 (d.y=- 7.9 
Hz, 1 H). 7.44 (t. 8.0 Hz. IH), 7.23 (t,y- 7.9 Hz. 1 H), 7.09-7.14 (m, 1 H), 7.01-7.03 
(m. 2 H). 6.76 (a, 2 H). 4.87 (t. J = 4.9 Hz, 2 H), 4.48 (s, 2 H), 4.05 (t, J - 4.9 Hz. 2 H). 
2.15 (3, 6 H), 

25 IR (KBr) 3379, 3065, 1659, 1530, 1483. 1107, 751 cm' 



10 



Example 8 

l-^-{l3-(2.6-I)imethylphenyI)-2inopynyl]oxy}e%l)- 
lH-imidazo[4.5-c]quinolin-4-anuiie 
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HRMS (EI) Calculated for C23H.2N4O (Nf) 370.1794, found 370.1789. 

Example 9 

H2-U3-{4-Phenoxyphenyl)-2-pn)pynylloxy}efliyl)- 

5 lJ7-iinidazo[4^-clqninol»n^»"""* 

NH, 



10 



15 



20 




Using fte general mefeod of Example?, l-[2-(2-propynyloxy)e&ylMH- 
inddazot4.5-clquinolm-4-aminc (0.50 E. 1.88 mmol) was re«*«i with 
phenylether(0.78g.2.63mmoD.n«cr«deprod«nwaspurifiedbycol»nB 

chramatograplvelutingwi.h95/5dichl»romethanetoea^^^ •"--^'^ 
wa,3luniedwiA«p.eo«s sodium hydroxide to remove salts and *cnpurifi«lbyco,^ 

chromatography elutmgwi.h9/l ethyl acetatc/methanol to provide a solid. Th.matcr»^ 
.aslintherpurifiedby column chromatography clatir.gwith99/lc,hyla^^^ 
toprovide24mgoflK2-U3K4^benoxyphenyl^2-propynyI]oxy)cthyl)-m-^^^ 

cl<miiM)lin-4-aniii»a8asoli4 ^ ^ 

Ly,i».C.fcdatcdfocC„H.N^WV.%C.72a4;0^ 

%C. 71.82; %H. 4.85; %N, 12 J5. ^ ..^m r 17 

•HNMRC300MHz.DMSOdt>) 5 8.18 (s. 1 H). 8.12 (d.^- 7.4 Hz. 1 H). 7.62 J= 7.7 
II,lH).7.41-7.47(m.3H).7.18-7.7(m,4H),7.06(dd./=7.6.1.0H..21^A^^ 
^67Hz.2H).(>.71(.2H).4.85(W=5.1Hz.2H).4.37(s.2H).4.02(...-5.0Hz.2 



IR (KBr) 3444, 3070, 2928, 1500, 1230. cm 
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HRNfS (EI) Calculated for C2iH2zN402 (M*) 434.1743, found 434. 1748. 

^Example 10 

l-[2-({3-[2<rrifluorome%l)phenyl]-2-piopynyl}oxy)cthyl^ 
li7-iimdazo[4,5-c]qumolm-4-anune 




Using flie general method of Example 7, l-[2-{2-propynyIoxy)cthyl]-Lff- 
imida2o[4,5-c]quiiiolm-4-aiiUDC (0.50 g, 1.88 mmol) was reacted with 2- 

10 iodobenzotrifluonde (0.71 g, 2.63 mmol). The reaction mixture was concentrated under 

reduced pressure. The resulting glassy solid was treated with aqueous sodium bisulfite (10 
mL) and methanol (20 mL). A solid was removed by filtratioiL The filtzate was 
concentrated under reduced pressure to provide a white powder. This nuiterial was 
washed with water and dried for 4 days m an oven at 80°C to provide g of a solid. 

1 5 This material was partially dissolved in a mixture of dichloromethane (17 mL) and 

methanol (17 mL). Hydrogen chloridc/diethyl ether (3 Jt4 mL of 1 .0 M) was added and 
the mixture turned homogeneous. The mixture was concentrated under reduced pressure 
to provide a brown crystalline residue. The residue was combined with SO/50 
acetonitrfle^etfayi acetate containing a small amotmt of methanol Sodium faydioxide (0.5 

20 inLof20%) was added. The nuxtuie was concentrated under reduced pressure to provide 
a glassy solid. This glassy solid was purified by cohmm chromatograpfay eluting with 9/1 
ethyl acctate/methanol to provide 14 mg of l-[2-({3-[2-(t^ifluo^omethyl)phe^yl^2- 
pTopynyl}oxy)etfayi]-L^-irnida2X>[4,5^]quinoiin•-4-amine as a white crystalline solid, m.p. 
154.155*X:. 
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ABrfyaia. calculated forC^„F3N.O:%C,«39;^ 

64J9;%H. 4.19; %N, 13.71 , 
'HKMRPOOMHz. DMS(X16)68.16(3.1H). 8.11 (d.J=7.4Hz.lH). 7.74(47=- 7.3 

Hz.lH).7^6-7.64(:„,3H).738-7.46(,n,2H).7.22(U=7.6Hz.lH).6.59(s.2H). 
5 4 87(l,J=5.1Hz.2H).4.45(s.2H).4.04(VJ=5.1H2.2H) ^ 
m(KBr)3375,3102. 1657. 1583. 1530. 1484. 1320. 1103.765 cm- 
HRMS (EI) Calculated forC^^HnFjN^O (Ni^410.l354.found4l0.l350. 



10 



Example 11 

l-(2-{3-l4<lH-l-Pyrrolyl)phcnyl]propoxy)cthyI)- 
lH-imidazo[4.5-clqmnolm-4-amme trifluoroacetate 
NH, 




X,«fc,.m.ro««.atmosphc.dn.cn:^ldi««bonatc(50B.174nm^^ 
,5 .mi.t^ofH2<^i>ropyuylo^)ctl.l>lH-ixnida«,[4.5-c^^^^ 

^on«ulari>ydn.»sN.N-dim.d,ylfonnanudc(200«i). Ttc r«ict.an -uxmrc was 
anowcdtostiratambicnt,cn^turcforl61u»ns«>dthcxc^ 

,^^,ritunacdwithdie«^le*«.oprovidc27.4gofN^^^^^ ,,^.a 

,cozyloxycadK»yI)-H2-(2^ynyloxy)e%lHH^^^ 

white solid. 
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PaitB 

Under a nitrogen atmosphere N>r-{bis benzyIoxycaibonyl)-l-[2-{2- 
piopynyIoxy)ethyI]-l/f-iinida2o[4»5-c]qumoIin-4-ainn^ (0.5 g, 0.94 mmol), anhydrous 
acetonitrilc (5 toL), triethylaminc (0.34 mL, 2.43 mmol), and K4-iodophcnyl)pyrrole 

5 (0.28 g, 1 .03 mmol) were combined and the resulting homogeneous mixture was heated to 
80»C. Copper (I) iodide (0.007 g) and dichlorobis(triphenylphosphinc)palladium(II) (0.013 
g)wcrBaddcd. The reaction was complete in 30 minutes. The product was purified by 
liquid chiomatograplo^ using 4/6 hexane/cthyl acetate to provide a glassy solid. This 
materia] was purified on a second column using 9/1 hexanc/ethyl acetate to provide 0.229 

10 g of N J4-(bis bcnzyloxycaibonyl)- l-[2-({3-t4-(l/fi>ynoM-yl)phenyl]prop-2- 
ynyl}oxy)cthyl]-l/r-iraidazo[4^-c]quinolin-4-amino. 

*H NMR (500 MHz, DMS(><i6) 5 8.49 (d, 7= 7.7 Hz, 1 H), 8,44 (s. I H)» 8,14 (d, J= 7.9 
Hz. 1 H). 7.75-7.77 (m, 2 H). 7.54 (d, /- 5.1 Hz, 2 H). 7.40 (s, 2 H), 7 J2 (d. / = 6.8 Hz, 2 
H). 7.24-7.27 (m, 6 H), 7.14-7.16 (m, 4 H), 6.29 (s, 2 H), 5.18 (s, 4 H), 5.00 (t, J= 5.2 Hz, 
15 2 H). 4.42 (s, 2 H), 4.10 (t, 5.1 Hz, 2 H) 

MS (d) for C4iH33N503 m/z 676 (MH*). 632, 524, 408 
Parte 

The material fiom Part B, palladium hydroxide (0.24 g of 20% on carbon) and 
methanol (5 mL) were combined in a Pan flask and hydrogenated at 45 psi (3.2 Kg/cm^) 

20 for 3-4 hours. Thereactionmixturc was filtered to remove catalyst, ttic filter cake was 
washed with additional methanol, and the filtrate was concentrated under reduced 
pressure. The residue was purified by semi-preparative HPLC using Method B to provide 
36.6 mg of l-(2-{3-[4-(l/f-l-pyrrolyl)phcnyl]propoxy)c%lVli^imida2o[4,5-c]quinoh^ 
4-amine trifluoroacetate as a solid, m.p. 179-1 8 rc. 

25 Analysis. Calculated for C25H23N5O •C2HF3O2: %C. 61.71; %H, 4.99; %N.13.33. Found: 
%C, 61.49; %H, 4.89; %N. 1323 

'H NMR (500 MHz, DMS0-d6) 5 8.51 (s, 1 H), 8.38 (d, J- 8.4 Hz, 1 H), 7.84 (d, J = 8.4 
Hz, 1 H), 7.73 (t,y= 7.3 Hz. 1 H). 7J6 (t, 7= 7.8, 1 H), 733 (d. 7= 8.4 Hz, 2 H), 7.26 (t, 
J~ 2.1 Hz, 2 H), 6.96 (d. 7= 8.4, 2 H). 6.24 (t. J = 2,1 H, 2 H), 4.91 (t, 7- 5.0. 2 H). 3.85 
30 (t. y- 5.0, 2 H). 3.3-3.4 (m, 2 H). 2.35 (t, J=- 7.6. 2 H), 1.61 (m, 2 H), 
IR (KBr) 2949, 1705, 1523. 1204. 1 123, 721 cm"* 
HRMS (EI) Calculated for C23H25NJO (M*) 41 1.2059. found 41 1.2060. 
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Example 12 

3-(3-PK4-Anrino-li^iimdazo[4.5-^]qninolm4.yl)8thoxy]^^ 
BisOrifluoroacctate) 





PartA 



Under . mtrogcn atmosphere NJ4-(bis tert-butoxycaib<HiyI)-H2-<2- 
io<tobenzo..e (2^45 g. 6.64 .>n»l)..rie%l«nuBe 

acctonitrile ^0 mL) were coniblned the suiting mixture was heated to 60^:. Copper 
0) iodide (0.05 g) and dichlo«.bi^.riphc.ylphosphine)pal]adiuin(ID (0.0.08 g) were 
added. TT^reactionwascompleteinSOminutcs. m reaction mixtorc was conce-^ted 
^erreducedprcss«eandthexesid«ewaspurifiedbycolu«n.chron.togn^hyel^ 

i^tiaIlywitbdichlora««thaneandthenwith98y2dichloro«^ 

15 1.82gofbcazylH3-l2K4Kbisrer.-b«toxyc«bonyO.«^o-^^^^^ 

yl)ctboxylprop-l-ynyl}bciizoatc. ^ „ r oft 

'hNMR(300MHz.DMSO^Q5 8.46(d..= 9.6 Hz. 1 H).8.39(s, 1 H). 8.05 (M»9.8 
Hz.lH).7S4-7.98(n.lH).7.84(s.lH).7.50-7.70(n.2H).7.36-7.49(n.7H).5.36 

(s,2H). 4.98 (t.y=4.6Hz.2H).4.37(s.2H).4.06^.13(tn.2H). 130(3. 18H) 
20 MS(CDforC„H«N407«n/z677(MH*).577.477 

^'^^ Asol«tionofltematerialfomP.itAinn»flumolwa3combinedwithcatalyst 
(1.0gonO%pallBdiumoncarbon)ai«ltbenuxt«rew.shydrogen^^^ 
Kg^c«Vt-bicattcn.peratnrefc.-2.25houn. More catalyst (0.3 g) was added «»d^ 
25 bydn,ge«.tionw.scoB.inuedforanadditional2hour. The reaction tmxtuxow^, filtered 
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to remove the catalyst and the f3ter cake was rinsed dunouglhly with xnelbasol. The 
filtrate was concentrated under reduced pressure to provide -1 ^ g of NJI-{bi3 terf- 
butoxycaibonyl)- 3-{3-[2-{4-amino-l//^iinida2o[4,5-c]quinolin-l- ^ 
yI)cthoxy]propyI} benzoic acid 

5 *H NMR (300 MHz. DMS0-d6) 5 8.50 (d, J- 9.5 Hz, 1 H), 8.40 (s, 1 H), 8.07-8.10 (m, 1 
H), 7.70-7.75 (m, 3 H), 7.65 (s, \E),\29 (s. 1 8 H), 729 (t, 7= 7.6 Ha; 1 H). 7.10 (d, J- 
7.8 Hz. 1 H), 4.94 (t. 7= 4.5 Hz, 2 H), 3.88 (t, J= 4.5 Hz, 2 H), 3.32 (t, 7= 6.0 Hz, 2 H). 
2.43 (t, y = 7.0 Hz, 2 H), 1.62 (m, 2 H) 
MS (CI) for C32H38N407in/z 591 (MH*), 491, 391 

10 Parte 

Under a nitrogen atmosphere the material from Part B was combined with 
anhydrous dichloromethane (10 mL) and trifhioroacetic acid (10 nxL). The reaction 
mixture was stirred for 1 .5 houn. The reaction mixture was concentrated under reduced 
pressure to provide an oil which was dried under high vacuum at ambient temperature to 

15 give a solid. This solid was triturated witii ether. The resulting white powder was dried at 
65'*C m a vacuum oven overnight to provide 1.19 g of 3-{3-[2-(4-amino-l//-imidazo[4,5- 
c]quinolin-l-l)cthoxy]propyI)bcnzoic acid bis(tri£Iuoioacctatc), m.p. 138-140*<^, 
Analysis. Calculated for C22H22N403«(C2HF302)2: %C, 50.49; %H. 3.91; %N. 9.06. 
Found: %C, 50.37; %H, 3.67; %N, 9,08 

20 ^H NMR (300 MHz, DMSad6) 5 9.07-7.14 (bs, 2 H), 8.5 1 (s. 1 H). 8.37 (d, /= 7.8 Hz, 1 
H). 7.82 (d /= 8.0 Hz, 1 H). 7.74 (m. 2 H), 7.64 (s. 1 H), 7.56 (t, 7= 7.1 Hz, 1 H), 730 (t, 
7.7 Hz, 1 H), 7.15 (d. J« 7.6 Hz, 1 H), 4.91 (t, J = 4.5 Hz. 2 H), 3.86 (t, 7= 4,4 Hz, 2 
1^. 3 J4 (t, 5.9 Hz, 2 H), 2.44(t, y = 7.4 Hz. 2 H). 1 .64 (m, 2 H) 
IR (KBr) 3367, 3104, 2372. 1685, 1204, 1 146 cm * 

25 HRMS (EI) Calculated for C22HaN403 (M*) 390.1692, found 390.1690. 
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Example 13 

2-{3^2K4-An>bio-lH-iinidazo[4^<]quinoIiiHl-yl)etb(a^ 

tiifluoioacetate 
NH, 




Part A 



Using the geneial method ofExunple 12 Part A. N J*-{bis /ert-butoxyc«bo«iyD-l- 
[2^-propyiiyl<«y)cthyI>lH-imidazo[4,5w:lqHmolin^amJ^ (2 g. 43 mmol) was 
coupledwifhbenzyl2.iodobci,zoatc(1.57g,4.71 tnmol) to provide 1.79gof amixtuicof 
niono-and di-BOC protected benzyl 2-{3-[2-(4-amino.lH-imidazo[4.5-clquinolin-l- 
yl)cthoxy]prop-l-ynyl}l)enzoate. 

'H NMR (300 MHz, DMSOd6) 5 8.45 (d. J- 7S Hz. 1 H). 8.39 (8. 1 H). 8.06-8.09 (m. 1 
H) 785-7.88(m. 1 H). 7.70-7.73 (m. 2 H). 7.47-7.5 l(m. 2 H). 7.40-7.43 (m. 2 H). 7.28- 
7.37(m.3H).7.19(m.lH).5:i3{8.2H).4.97(t.y=5.0Hz.2H).4:i7(s.2H).4.07(t. 

15 J-4.9H2.2H). 130(8, 18 H) 

MS (CI) for CiOIwNiO, m/z 677 (MH*). 577, 477 
PartB 

Using the general method of Example 12 PartB. the material ftomPart Awas 

h,dn,gonatedtoprt,vide0.041 g of a mixture of moncHmd di-BOC protected 2-{H2-(4- 

8iiuno-lH-imidazo[4,5-c]quiiiolin-l-yl)ethoxy]propyl}ben^ acid. 

'HNMR(300MHz,DMSO-d6)68.50 (d./=7.3 Hz. I H).8.39 (s. 1 H), 8.08 (d,/=7.9 
HZ.1H) 771-7.75 (m.3H). 702-7:18 (m.2H).6.90(d,J=7.4Hz,lH). 4.93 (t./=4.6 

Hz.2H).3.87(t.y=4.5Hz,2H).330(t.J=5.6Hz.2H).2.73(t.J-5.7Hz.2H).1.61 

(m,2H). 1.28(8, 18 H) 
25 MS(CI)forCnH3.N40,m/z591(MH^.491.391 
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Parte 

Using tfie general method of Example 12 Pait C, the material from Part B was 
bydrolyzed to provide 0^8 g of 2-{3-p-(4-amino-l/r-imidazo[4,5-c]quinolin-l- 
yl)cthoxy]propyl}benzoic acid as a solid, m.p. 186-188°C. 

5 Analysis. Calculated for C22H22N403*CiHF30z: %C. 57.14; %H. 4.59; %N, 11.11. 
Found: VoC, 56.81; %H, 4.47; %N, U.08 

NMR (300 MHz. DMS0-d6) 6 8.90-9:20 (bs, 1 H), 8.50 (s, 1 H). 8.38 (d, J= 10.1 Hz. 
1 H), 7.84 (d. y- 8.3 Hz, 1 H), 7.71-7.75 (m, 2 H), 7.56 (t, 7- 7.6 Hz, 1 H), 7.21-7 J2 (m, 
2 H), 6.88 (d, 6.9 Hz, 2 H), 4.90 (t, J= 4.8 Hz, 2 H), 3.84 (t, J= 4.6 Hz, 2 H), 3 J2 (m. 

10 2H),2.72(t,J=6.9Hz.2H),1.62(m,2H) 

IR (KBr) 3212, 2929, 1709, 1204, 1 124, 747 cm^ 

HRMS (EI) Calculated for C22H22N4O3 (Kf*) 390.1692, found 390.1693. 

Example 14 

15 4-{3-[2-{4-Ainino-l/^inudazo[4,5-clquinolin-l-yl)ethoxy]propyl}bcn2oic acid 

tiiflaoroacetalB 




Part A 

Using the general mc&od of Example 12 Part A, N^N-(bis ierr-butoxycarbonyI)-l- 
20 [2-(2-propynyloxy)ethyl]-l//-imidazo[4,5-c]quinolin-4-aminc (2.82 g, 6.04 mmol) was 

coupled wifli benzyl 4-iodobenzoate (2.25 g, 6.64 mmol) to provide 2.14 g of a mixture of 
mono-anddi-BOC protected ben^4-[3-C2-{4-amino-lH-imidazo[4,5-c]quino]in-l- 
yl}etfioxy)prop-l-yDyl]benzoatB. 
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'HNMROOOMHz. DMSO^ 5 8.47 (d. J=7^H2, 1 H). 8.40 (s. 1 H), 8.06 (d. /= 6.5 
Hz. 1 H). 7.87-7.89 (m. 2 H). 7.70-7.73 (m. 2 H). 7 J6-7.49 (m, 5 H). 723-7.27 (n, 2 H). 
5.35(s.2H). 5.0 (t.J=4.5Hz.2H).4.40{s.2H). 4.09 (W-4.5Hz.2H).1.30(8.18H) 

MS (CI) for C39H«N«07 roll 677 (Kffl^. 577, 477 
5 PaitB 

Using the general method of Example 12 Part B.lhe material from Part A 
hydrogenated to provide 1.86gofamixture of moi.o^di-BOCpn>t«ctcd4-{3-l2-(4- 

amino-l/f-imidazo[4,5-^:]qainolin-l-yr)ethoxylpfopyl}^ acid. 
•HNMROGO MHz. DMS0-d6) 8 8.51 (d, J- 7.1 Hz. 1 H). 8.40 (s. 1 H). 8.07-8.10 (m. 1 
10 H).7.72-7.75(m.4H).7.01(d.J=8.4Hz.2H).4.94(U-4.7Hz.2H).3.88(t.y=4.6 
Hz.2H).3.30(m,2H).2.38(t.J=7.3Hz.2H).1.62(n,2H). 1.29(3. 18 H) 
MS (CI) for C«H3sN407m/z 591 GVflT). 491. 391 
Parte 

Using tbc general method of Example 12 Part C. the material fromPartB was 
15 hydrolyzedtoprovidc056gof4-{3.t2K4-«min.^"'-i»>id««'t4^^ 
yl)ethoxy]piopyl)hen2oic acid trifluoroacetate.m.p. 235-237^. 
Analysis CalcuktedforC«H„N.03^,HF30.:%C. 57.14; %H.4.59;%N. 11.11. Fo^ 

%C. 57.06; %H, 4.47; %N, 11.03 

•h NMR (300 MHz. DMS0-d6) 5 9.00-9.1 1 (bs. 2 H). 8.51 (s. 1 H). 8.37 (d,y- 8.4 Hz. 1 
ao H).7.83(d./=6.0Hz.lH).7.71.7.76(m,3H).7.55(ty=9.7H.lH).7.m(d^^^^^^^^ 
Hz.2H).4.91(t.J=5.0Hz.2H).3.84(t.J=4.7Hz.2H).3.32(U=5.8Hz.2H).2.38 

(t,J=7.1Hz,2H).1.62(m.2H) 
IR(KBr) 3266, 3014. 2361, 1667. 1277. 1201. 1 142 cm' 
HRMS (ED Calculated for C^W*0^ (M^ 390.1692. found 390.1697. 



25 



67 



wo 02/46189 



PCT/lISOl/46581 



Example 15 

l-(2-{3-[3-0WmethylBmmo)phcDyl]propoxy}cthyI^ 
l/r-iinida2o[4,5-c]quinolm-4-aininc difaydiocUoride 




5 PartA 

Using the general method of Example 12 Part A, except that the reaction 
temperature was raised to 80°C, NJI-(bi8 /ert-butoxycaibonyl)-l-[2-{2- 
propynyloxy)cthyl]-l//-imida2o(4,5-€]quinolin-4-aminc (3 g, 6.43 mmol) was coupled 
with 3-iodo-;y/Mimcthylamlinc (7.07 mmol) to provide 3.06 g of a mixture of mono 
10 protected and unprotected l-[2-({3-[3-(dimc%lamJno)phcnyl]prop-2-ynyl}oxy)cthyl]- 
l/f-hnidazo[4,5-^]quinolin-4-anune. 
PartB 

Using Ae general method of Example 12 Part B, the material from Part A was 
hydrogcnatcd to provide -2.9 g of a mixtuxo of mono Boo protected and unprotected l-(2- 
15 {3-[3-((iunethylamino)phenyllpropoxy}e<hyl>l/r-imidazo[4,5-c]^ 
Parte 

The material fiom Part B was combined with hydrogen chloiide/mcthanol (30 mL 
of 3 M) and stirred at ambient temperature for 19 hours. A precipitate was removed by 
filtration. The filtrate was concentrated under reduced pressure and the residue was 

20 dissolved in a smaD amount of methanol and tticn neutralized with concentrated 

ammonium hydroxide to pH -11. The resulting precipitate was purified by cohnmi 
chromatography eluting with 95/5/1 dicUoromediane/mefhanol/anmionium hydroxide. 
This material was conibmedwidi hydrogen chloride/diettiylefher. The resulting sohition 
was concentrated under reduced piessuie. The residue was triturated with diethyl ether. 

25 Hic resulting solid was isolated by filtiation and ibtsn dried to provide 0.114 g of H2-{3- 
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p^dimethylaimno)phenyIlpropoxy}e%lH^'-iini'l««<^'5^ 
da^drochloridc, m.p. 180-183*C. 

ABalysis.Cdculatedfi.C.H.,N^.(HC%..(H^X.:V^5^^^^^ 

Found: %C. 54.60; %H. 6JS0: %N, 13.66 
5 •HNMR(300MHz.DMS(Xi6)58.71-8.73 (bs. 2 H). 8.44 (s. 1 H). 835 (d.J=7.4Hz. I 

H) 7 83 (d,/= 8.0 1 H). 7.72 (W- 7.6 Hz. 1 H). 7.55 (t.y= 6.8 Hz. 1 H). 7.15 (m. 1 
S'7.05(«.lH).6.96(s.lH).6.66(d.y=8.1Hz.lH).4.88(U=5.3Hz.2H).4.a2(t. 

y=37Hz.2H).3.37(t.y=6.4Hz.2H).i94(s.6H).X40(t./-7.6Hz.2H).1.66(:n. 



10 



15 



2H), 

IR(KBr) 3426,3138.2928, 1693. 1113 cm ' 

HRMS (EI) Calculated fbi ColfeNsO (M*) 389.2216, fonnd 389.2217 

Example 16 

2-(ElhoxymetIiyl}-l-l2K3-ph«my^n»P«ty)**yIl- 
lH-iinidazo[4,5w:]quiMto^ainineHydrocU<>ride 



20 





25 



2,2<Efl.oxyn«tMH/r-inrid^l^^-lqul«,li.l-^^^^^^^ 
^.lowly^ldcdaver.lcnodofiOarinutestoa^c^ofsodiun.^^^^ 

„,60^|„^o0.16.77— )ina^y*ousK^-^ct.y.o^a..^^^^ 

afl„te.wi.hc%l«^tc,washedwithw.t..w.shodwi«.l»ine,*^ 
.„lftte.filte«d«ultl»ncaucca««cd«ndcrxed«^ m residue was punficd 

bycolu«mcl«nn.toBnq*yelmii«wilhcthylacctatetoprovide 

(Lya»thyl)-H2^i.l-^ 
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MS (CI) for C24H27NJO2 m/z 390 (MH+). 346. 
PaitB 

The material ftom Part A was combined with chlorofonn (50 mL) and cooled to 
OX. 3-chloroperoxyben2oic acid (2.22 g of 57-86%) was added. After 1 hour the reaction 

5 mixture was allowed to warm to ambient temperature. The reactioii mixture was 
partitioned between aqueous sodium bicarbonate and dichloromcAaixe. The organic 
fiaction was dried over magnesium sulfate, filtered and then concentrated under reduced 
pressure to provide 2^cthoxymetfayO-l-[2-(3-phcnylpropxy)ethyl]-l/^iinida2ot4> 
c]quinoline-5N-oxide as a brown solid. 

10^ Parte 

Under a nitrogen atmosphere trichloroacetyl isocyanate (0.87 mL. 7.33 mmol) was 
slowly added to a mixture of the material from Part B and anhydrous dichloromcthanc (60 
mL). After 1 hour the reaction mixture was concentrated under reduced pressure to 
provide 2A2-tricmora-N.{2-<etfioxymethyl>l-I2K3-phenylpropxy)c%l>W^ 
15 imida2o[4,5-c]quinolin-l-yl}acetainidc. 
PartD 

Sodium methoxide (4.79 mL of 25% in methanol) was added to a mixture of flic 
material ftom Part C and methanol (30 mL). The reaction mixture was aUowed to stir 
overnight and then it was concentrated under reduced pressure to provide a dark oil. The 

20 dark oil was purified by column chromatography eluting with 5% methanol in 

dichloromethane to provide a Ught yellow oD. Tht oil was treated with 1 .0 M hydrogen 
chloride to provide a white solid. The material was isolated by filtration and then dried 
ovcmi^t in a vacuum oven at SiY^ to provide 0.79 g of 2-(ethoxymethyI>l-[2-(3- 
phcnylpn>poxy)ethyl]-l//-imida2o[4,5-c]quinolin^aminc hydrochloride as a white soUd, 

25 m.p. 128-134-C. Analyzed for C24H28N4O2 • 1.55 HCl: %C. 62.53; %H, 6.46; %N, 12.15; 
Found: %C, 62.64; %H. 6.47; %N, 1 1.91. 

'H-NMR (300 MHz. DMS0-d6) 5 8.14 (br d. J=8 J Hz, 1 H), 7.63 (dd, J=8.3. 1.0 Hz, 1 
H), 7.45 (m. 1 H), 7.24 (m. 1 H). 7.05-7.15 (m. 3 H), 6.90 (m, 2 H), 6.62 (s. 2 H). 4.80- 
4.90 (m. 4 H), 3.83 (t, M.4 Hz, 2 H). 3i6 (q, J-7.0 Hz. 2 H). 3.27 (t. J=6.1 Hz. 2H). 237 
30 (t. 1=7.6 Hz, 2 H), 1,63 (m, 2H). 1.16 (t, J«6.8 Hz. 3 H) 
IR(KBr)3267, 3023. 1681. 1108 cm'* 

HRMS (EI) Calculated for C24HUN4O2 (M*) 4040212. found 404.2215. 
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Example 17 

l-(l-{t(3<Morobeiizyl)oxylmc%l}ptopyl>l/r-iim<bzo[44^^ 

NH, 




Part A 

2.E&yl-2KlW-imidazo[4,5-c]«iuiiiolm-l-yl)-l-ethanol (3.0 g. 12.43 mmol), 
dichloromethane (40 mL). aqueous sodium hydroxide (40 mL of 50%), 
benzyltrimethylanunomuin chloride (0.01 g) and 3^hloiobeiizyl bronride (2.81 g. 13.67 
nnnol) were combined and the resulting solution was slined at ambient temperature 
overnight Analy8isbyTl^(5%methanolindichIoromethane)indicatedthattheieaction 
was complete. Tbe reaction was diluted with dichloromethane (100 mL) and water (100 
mL). Tbelayerswereseparated. Theaqueousfiactionwaseactracledwilh 
dichloromethane. The ciBanic fractions were combined, w«ihed with brine, dried over 
n«gnesiumsulfeteandlhenconcentiatedm>der«dncedpre8siire. Tbe residue was 
purifiedby flash chromaU,Btaphy(silic« gel eluting with ethyl acetate) to pi^^^ 
Kl.tt(3-chlon,benzy0oxy]methyl}propyl).lH-imidazo[4,5-c]q«noline«.aU 

oil. 

•H-NMR (300 MHz. DMS0-d6) 5 9.22 (s. IH). 8.63 (s. IH). 8.55 (d. J - 7.8 Hz. IH). 
8 17 (dd, J = 7.8, 1.5 Hz, IH). 7.69 (m. 2H). 7.23 (dd. /- 4.9. 1 J Hz. 2H). 7.08 (s. IH). 
7.03 (m, IH). 5.40 (m. IH). 4.47 (s. 2H). 3344.07 (m. 2H). 2.11 (m. 2H). 0.88 (t, 73 Hz. 
3H) 

MS (O) for CiiHaoONjO m/z 366 (MH^ 332 
PartB 

3-Chloropeioxy benzoic acid (2.84 gof 77%) was added in portions to a soluboD 
of the material from Part A in cWoiofoim (60 mL). After 2 bouis analyris by TIC (10% 
methanormdicUorometfasne)indicatedlhatthereactionwascomplete. There«=tionwas 
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diluted with chloiofonn, washed whh satniated sodium bicarbonate, washed with brine, 
dried over magnesium sulfate and then concentrated under reduced pressure to provide 
crude l-{l-{[(3<hlorobcnzyl)oxyjme%l}propyl)-li/-imida2o[4.5-c]qmnolin^ 

Parte 

5 Ammonium hydroxide (20 mL) was added to a solution of the material from Part B 

in dichloromethane (80 mL). Tosyl chloride (2.42 g) was added in portions. Analysis by 
TLC (5% methanol in dichloromethane) indicated that the reaction went to completion 
immediately after the addition of the tosyl chloride. The reaction mixture was diluted with 
dichloiomethano and saturated sodium bicarbonate. The layers were separated. The 
10 organic layer was washed with brine, dried over magnesium sulfate and ttien concentrated 
under reduced pressure to provide a light brown oiL The oil was purified by flash 
chromatography (siHca gel cluting with 5% methanol in dichloromethane) to provide an 
off-white goooy solid. This material was purified by flash chromatography (silica gel 
eluting with 5% methanol in dichloromethane) to provide a pmldsh-white solid. This 
15 material was further purified by flash chromatography (silica gel eluting with ethyl 

acetate) to provide -LO g of H^{[(3-chlo^obcnzyl)oxy]methyl}propyl>l/^-imida2o[4.5- 
c]quinolin-4-Bminc as an off-white solid, m.p. 60-^2°C. Analysis: Calculated for 
CiiHiiClN^O /4 H2O: %C. 65.41: %H, 5.62; %N. 14.54; Found: %Q 65.5; %H, 5.62; 
%N. 14.61. 

20 *H-NMR (300 MHz. DMS0-d6) 5 8.37 (s, IH), 8.19 (d, /=- 8.3 Hz, IH), 7.62 (dd, 83, 
1.5 Hz. IH), 7.43 (dt,/= 8.3, 1.5 Hz, IH), 7.18-7.28 (m, 3H), 7.09 (m. IH), 6.52 (br s, 
2H), 5.24 (m. IH). 4.48 (s, 2H). 4.01 (dd, J = 10.5, 6.6 Hz. 2H), 3.92 (dd, 10.3, 4.4 Hz. 
2H). 2.10 (quintet, J =- 7.3 Hz. 2H). 0.88 (t, 7.3 Hz, 3H) 
MS (CI) for C21H21CIN4O m/z 381 (MH*). 185 

25 
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Example 18 

l-{243-{2-Ammophenyl)propoxy]cthyi}-lJy-imi 
trifluoioacetate 




5 PartA 

Under a nitrogpn atmosphere, N,N-(bi8 fer/-butoxycaiboiiji)-H2-(2- 
piopynyloxy)etiiyl]-lH-imidazo[4.5-c]qiniM)lm (0.50 g, 1.07 mmol). 

tricftylaminc {0.39 mL. 2.79 mmol)) and anhydrous acetonitrile (10 mL) were combined. 
The resulting solution was heated to 80^. As the reaction was heating, 2-iodoaniline 

10 (0.26 mL, 1.18 mmol). copper (I) iodide (0.012 g) and 

dichlorobis(triphcnylphosphine)palladium(II) (0.023 g) were added. The leaction.mixturo 
was heated at 80-C overnight The acetonitrile was removed under reduced pressure and 
the residue was purified by flash chromatography (silica gel ehiting with 3% methanol in 
dicWoromethanc) to provide 0.47 g of NJ4-{bis /err-butoxycarbonyO-H2-{[3-(2- 

15 amhM)phcmyl)prop-2-ynylloxy}ethyI)-lH.imidazo[4^ as a brown 

soEd 

'H-NMR (300 MHz, DMS0-<16, D2O) 6 8.47 (d, J= 3.6 Hz, IH), 837 (s, IH), 8.10 (d, J= 
9.6 Hz, IH). 7.75 (m. 2H), 7.04 (t, J- 12 Hz. IH), 6.80 (m, IH). 6.65 (d, J- 83 Hz, IH), 
6.45 (t. J = 73 Hz. IH). 4.98 (t, J= 4.4 Hz. 2H), 436 (s. 2H). 4.08 (t, J- 4.9 Hz, 2H). 
20 131 (8. 18H) 
PaxtB 

Catalyst (5% platmum on caibon) was added to a solution of N,N-(bis tert- 
butoxycarbonyl)-H2-{l3-(2-aminophenyl)prop.2-ynyll^^^ 

c]quinolin-4.8minc in methanol The mature was hydrogcnated on a Parr apparatus at 50 
25 psi(3.5Kg.cm')overmght The reaction mixture was filtered through a layer of Cclitc<l) 
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fUtcraidandiliefiltercake was washed willi addition The filtrate was 

concentrated under reduced pressure to provide an off-white solid. This material was 
purified by flash chronoatography (silica gel eluting with dicbloromethane, then with 1% 
mefeanol m dichloromediane, then with 2% medianol in dicbloromethane and finally with 
5 3% methanol in dicbloromethane) to provide -0.25 g of NJ^-(bis /crt-butoxycaibonyl)-l- 
{2-[3-{2-aminophenyl)propoxy]e&yl}-lJ^iinidazo[4^]quinolin-4-ani^ as alight 
yellow oil. 

'H-NMR (300 MHz, DMS0-d6) 5 8 J3 (dd./= 8,4, 0.9 Hz, IH), 8.16 (dd, 7= 8.4, 0.9 
Hz, IE), 7.97 (s, IH). 6.96 (dt, J- 7 J. 1.6 Hz, 2H), 6.87 (dd, 7- 7.5, 1.4 Hz, IH), 6.62 
10 (dt, 7= 73, 1.0 Hz, IH), 6.57 (dd, J= 83, l.l Hz. IH), 5.29 (s, IH), 4.71 (t. J= 53 Hz, 
2H), 3.91 (t, 7= 5.1 hZ, 2H). 338 (t. 7- 6.0 Hz. 2B0, 239 (t, 7 = 7.4 Hz, 2H), 1.76 (m. 
2H),1.41(brs,18H) 

MS (CI) for Cj,H39N503 m/z 562 (MH*), 462, 362, 229 
Parte 

15 A solution of the material fix)m Part B in anhydrous dicbloromethane (4 mL) was 

added vnGi stirring to a solution of txifluoroacetic acid (2mL) and anhydrous 
dicbloromcttianc (2 mL) which had been cooled to O^C. The reaction mixture was kept in 
an ice batfa for about 2 hours and then it was allowed to warm to ambient temperature. 
The reaction mixture was stirred at ambient temperature overnight The volatiles were 

20 removed under reduced pressure to provide a pink oil. The oil was dissolved in ethyl 
acetate (- 3niL) and triethylainine (~ 1 inL) was added diopwise. The nuxture was 
allowed to sdr for about an hour. The tesultnog precipitate was isolated by filtration to 
provide 0.13 gof l-{2-[3-(2-a^linopbe^yl)p^opoxy]ethyl}-l/^imida2o[4,5-c]quinoUn-4- 
amine trifluoroacetate as a white solid. Analysis: Calculated for C21H23N5O • CiEF^Oi- 

25 %C, 58.10; %H, 5.09; %N, 14.73; Found: %C, 57.78; %H, 4.97; %N, 14.59. 

'H-NMR (300 MHz, DMS0-d6) 6 8.87 (br s, IH), 8.49 (s, IH), 836 (d, 7« 7.8 Hz, IH), 
7.83 (d.7- 83 Hz, IH), 7.72 (t,7= 73 Hz. IH), 7 J6 (t, 7- 7.6 Hz, 11^. 6.81 (t,7= 7.6 
Hz, IH), 631 (m. 2H), 6.32 (t, 7- 6.8 Hz. IH), 4.90 (t, 7 = 4.6 Hz, 2H), 3.85 (t,7= 4.9 
Hz, 2H), 333 (t,7- 6.1 Hz, 2H), 222 (t, 7- 73 Hz, 2H). 1.55 (m, 2H) 

30 IR(KBr) 3414, 3335, 3253, 3019, 1738, 1202, 1185, 1131 cm*^ 

HRMS (EI) Calculated forCuHisNsO (M*) 361.1903, found 361.1903 
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Example 19 

4-{I2-<4-Ainino-l/f-iinida2o[4.5w:]quinolin.l-yDethox^^ 




2-(l/Minidazol4;>-<:lquinolin-l-yI)cthanol (1.5 g. 7.0 mmol) was added to a 
stiningmixture of «-bromo-p-tolunitile(1.79 g.9.1 Hm.oI). sodium hydroxide (20 ml. 
0 50%) dicUoron.cthane(20nJ).aiHil«nzyltiimc%lanmionftnnc^^^ 

(20ml).«dwatcr(20nd). The two phases were scpan.ted«ui the aqueous fiacton was 
exttactedwithadditioDddichloidmcthanc. The organic ftactious wcxc ccnnbmed. washed 
witii-wrter. dried (MgSOO. filte-d. and concentrated. The residue was purified by flash 
15 colunmchnHnatography(silicagel.9/l dichIon,methane/me,hanol)toprovidel.8gof4. 
(l2<lMdazo[4.5-c]quinolin-l-yl)ethoxy]me*yllben«)mtrde. 

-H NMR (500 MHZ. DMSO.W 6 9^ (s^ IH). 8.41 (s. IH). 8.40 (d. M .1 Hz. IH). 07 
(dd.I=83.UHz.lH).7.72(dt. 1=7.6.1.3 HZ. lH).7.66(dU=7.6.1.3 HZ. IH^^^^^^^^ 
I-8.3Hz.2H).7.25(d.J=8.2Hz.2H).4.97(t.J=5.1Hz.2H).4.53(s.2H).3.97(t. 1=5.5 

20 Hz,2H); 

MS(CI)ni/e329(M+H). - " 

'"'^ 3^0K.peroxybenzoic «dd (1.6 g. 5.5 nnnol. eO"/. by weight) was slowly added 
to . solution of 4-{2<W-imidazo[4.5-c]quinolin-l-yDethoxy]me.hyl}benz«mtrile (1.8 g. 
25 5 5 tnmoD in chloroform (50 nd). The reaction was maintained overnight and then 
aequentially washed with saturated sodium bicarbonate (200 ml), water (2 X m 

dried (MgS04). fflteted, and concentrated to provide 1.4 g of l-(2-l(4- 
cyanobenzyl)oxy]etbyl}-l/^Wdazo[4>*]quinoline-5N-oxide. 
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Parte 

Trichlotoacetyl isocyasate (0.73 ml, 6.1 mmol) was added dtopwise to a solution 
of l-{2-[(4<yanobenzyl)oxy]ethyl}-l/^ildda2o[4,5-c]qmnoli^^ (1.4 g, 4.1 

mmol) and dichloromethane (25 ml). The reaction was maintained overnight and tiien 

5 concentrated. The lesulting red solid was dissolved in methanol (100 ml) and sodium 
methoxide (4 ml, 25% in metiianol) was added dropwise. The reaction was maintained 
overnight The cnide product fonned as a precipitate and was isolated by filtration. 
Purification of the soHd by recrystallization Qsopaspyl alcohol) followed by flash cohmm 
chromatogiraphy (silica 9/1 dicliloroniediane/nie6anol) provided 1.0 g of 4-{[2-(4- 

10 amino-lif-inudazo[4^<]quinolin-l-yl)ethoxy]metfayl)bcinzi^ as a white solid, m.p. 
238.1-239.2 "C. 

*H NMR (300 MHz, DMSO-d<) 6 8.19 (s, IH), 8.07 (dd, 1=8.2,1.0 Hz, IH). 7.67 (d, J=8.4 
Hz, 2H), 7.62 (dd, J=8.4,l.l Hz, IH). 7.43 (dt, W.6.13 Hz, IH). 7.30 (d, J=8.4 Hz, 2H), 
7.21 (dt, J-7.6, 1.3 Hz, IH), 6.56 (s, 2H), 4.86 (t, J=5.1 Hz, 2H). 4.55 (s. 2H), 3.93 (t, 
15 J^5.1Hz,2^; 

lR(KBr) 3456, 3285, 31 17, 3069, 2228, 1637, 1583, 1526, 1481, 1397. 1372, 1353. 1252, 
1097, 884, 822, 760 cm"^; 

MS (EI) mic 343,1440 (343.1433 Calculated for CjoHnNsO); 
Analysis: Calculated for C20H17N3O: %C, 69.96; %H. 4.99; %N. 20.39. Found: %C. 
20 70.09; %H. 4.90; %N. 20. 16. 

Example 20 

2-(Ethoxymothyl>l-(2- {[6-(4-phcnyIbutoxy)hexyl]oxy}et3iyl> 
' l/f<-imida2o[4,5-c]quinoline>4-amine 

25 
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Part A 

A solution of 2-[2-{ethoxymediyI)-l//'iinidazo[4,5-c]qumolin-l-yl]eto (LO 
^ 3.7 mmol) in N^-dimctfaylfonnamido (20 ml) was added dropwise to a suspension of 
sodium hydride (0. 1 9 g of a 60% dispersion in mineral oil, 4.8 mmol) b N J^- 

S dimethylfonnamide (10 ml). The leacdon was maintained for 45 minutes followed by ^ 
dropwise addition of {4-[(6-bromohexyI)oxy]buty!}benzene (1.6 g, 5.1 mmol). The 
reaction was stirred ovecnigiit at room temperature and then partitioDed between ethyl 
acetate and water. The two phases were separated and the aqaeous fiaction was extracted 
with additional ctiiyl acetate. The organic fractions were combined, washed with water, 

10 dried (MgSOO, filtered, and concentrated. The crude product was purified by flash 
column chromatography (silica gel, 4:1 ethyl acctatc/hexanes) to provide 0.81 g of 2- 
(cthoxymethyl)-H2-{[6-(4-phenynjutoxy)hexyl]oxy)e%l)-lH-imidazo[4,5-c]quino^^ 
as a brown oil. 

15 PartB 

3-Chldroperoxybenzoic acid (0.47 g, 1 .6 mmol, 60% by weight) was slowly added 
to a solution of 2-(ethoxymethyI)-l-{2-{[6-<4-phenyIbutoxy)bcxyl]oxy}etiiyI)-l/f- 
imidazo[4,5-c]qiunoline (0.81 g, 1.6 mmol) in chlorofonn (15 nd). The reaction was 
maintained overnight and then sequentially washed with saturated sodium bicarbonate and 
20 water, dried (MgS04). filtered, and concentrated to provide 0.7 g of 2-<ethoxymethyl>l - 
(2-{[6-(4-phcnylbutoxy)hexyl]oxy}cthyl>l//-imidazo[4,5-c]quinolin-5N-oxide as an 

orange solid. 
Parte 

25 Tiichloroacetyl isocyanate (0.25 ml, 2. 1 mmol) was added dropwise to a solution 

of2-(cthoxymethyl)-K2-{l6-<4-phcnyn)utoxy)hexyl]oxy)efliyl)-l^ 
c]qimioliD-5N-oxido (0.7 g, 1 .4 mmol) and dichloiometibaiie (20 mi). Ihs reaction was 
mamtained for 2 hours and sodium mettioxide (2.5 ml, 25% in meAanoI) was added 
dropwise. The reaction was maintained ovemigjit The mixture was filtered and the 

30 fihiate concentrated. Purification of the filtrate by flash column chromatography (silica 
gel, 97:3 ethyl acctate/methanol) provided 022 g of 2-{ethoxymcthyl)-H2-{t6-(4. 
phenylbutoxy)hexyl]oxy} ethyl)- Jif-imida2o[4,5-c]qu2noline-4-am^ as a colorless oil. 
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»H NMR (300 MHz. DMSG^) 5 8.10 (d, J=7.9 Hz. IH). 7.62 (d, J-7,9 Hz. IH). 7.43 (t, 
J=7 3 Hz. IH). 7.28-7.12 (m. 6H). 6.55 (s. 2H). 4.79 (broad s. 4H), 3.82 (t, J=5,3 Hz. 2H). 
3.55 (q. J-7.0 Hz. 2H).3330.22 (m. 6H). 2.56 (U=7.2 Hz. 2H). 1.62433 (m, ^ 

1.10 (m,7H); 

5 MS (EI) m/c 518.3263 (518.3256 Calculated for C31H42N4O3); 
Analysis: Calcuktcd for C3.H^403: %C. 71.78; o/oH. 8.1^^^ 

71.20; %H. 8.39; %N, 10.68. 

Example 21 

10 i-{2-l3KBenzyloxy)im>poxy]ethyl}-2-{ethoxyme%l)-lH-«mi(^^^ 
amine 



15 



20 



25 




A soMonof 2-l2<cthoxymc1hyI)-lH-Mdazo[4^^]ciuiiK)lbi-l-ylleft^^ 
3 7 nimol) in N J^-dimelhylfonnamide was added dropwise to a aispension of sodium 
hydride {0a9gof.60% dispersion innrincraloiMSnm^oDiBN^-dimctfay!^^ 
(20 nd). m leactioD wbb maintained for 2 horns followed by the dropwise addition of 
benzyl 3-bron.opropyl ether (0.72 ml. 4.1 mmol). The reaction was stined overnight at 
100°C.q«enchcdbypo«riDgoyerico.and«ctractedwithethylacetate. Theorguuc 
fractions were washedwithw.ter.dried(MgS04).ffltered.andcon^ Tt^'^ 
pKKiuctwas purified by fladicol«imichromatography(silicagpl, 4:1 ethyl 
acetate/hcjomes) to provide 0.45 g of l-{2-l3KbenzyIoxy)propoxylethyl}-2- 
(elhoxyIIUl%^li^^^lida2»[4^-clquillolino as a brown oil 

l-{2-t3Kben^loxy)piopoxylethyl)-2Kothoxymcthyl>-lH-inudazo[4.M^^ 

wa. converted to l.{2-[3Kbenzyloxy)propoxylethyl}-2-(ethoxyn»thyl>l/f-imi^ 

c]qufaK,lin-4-anuno using the Een«al metl«xb descri^ 

Purification by flaAcohnnnch.o.natograplv(saicagcl.95/5 ethyl ace^ 

provided tfie deaied product as a colorlcas oil. 
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'HNMR{300 MHz, DMSO-de) 6 8.11 (dd, 1=8.2,0.8 Hz, IH), 7.62 (dd, J«8J, 12 Hz. 
IH), 7.44 (dt, >7.6,12 Hz, IH), 7 J2-7.19 (m, 6H). 6.56 (3, 2H), 4.85-4.77 (m, 4H), 4.26 
(8, 2H)^3.84 (t. J-5.4 Hz, 2H), 3^ J=7.0 Hz, 2H), 3.40 (t, J=6^ Hz, 2H), 3.26 (t, 
1=62 Hz, 2H). 1.63 (jpcntet, J-6.3 Hz, 2H), 1.15 (t, J«-7.0 Hz, 3H); 
5 '^CNMR(125 MHz,DMSO-d6)5 152.0, 149.5, 1452, 138.5, 1333, 128.1, 127.4, 127.3. 
126.8, 126.3, 126.25, 121.0. 120.6, 1 14.8, 71.8, 69.0, 67.5. 66.3. 65.4, 64.4, 45.4, 29.4, 
14.9; 

IR (KBt) 3305. 174, 2970, 2925, 2864, 1633, 1583, 1533, 1481. 1437. 1386, 1099, 754, 
737, 698 cm'; 

10 MS (EI) m/e 434.2318 (4342317 Calculated for C23H30N4O3). 

Example 22 

1 .[2-(3-Phcnylpropoxy)odiyl]-l/^iniidazo[4,5-<]q[uiDolm 




Accoiding to the general method of Example 20 (Parts A-Q, 2-{l/f-imidazo(4,5- 
c]qiimolnj-l-yl)cthanol and (3-bn>mopropyl)bcnzenc were combined to provide l-[2-(3- 

20 phenylpropoxy)c1fayl]-l//-inudazo[4,5-c]quinolin-4-amine aa a white solid. 

'H NMR (300 MHz, DMSO^) 5 8.17 (s, IH), 8.12 (d, J-72 Hz, IH), 7.64 (dd, J=8.3.1.0 
Hz, IH), 7.45 (m, IH), 7.24 (m, IH), 7.16-7.08 (m, 3H), 6.92-6.89 (m. 2H), 6.60 (s, 2H), 
4.81 (t, J«5.1 Hz, 2H). 3.82 (t, >6A Hz. 2H). 329 (t, J=6.1 Hz, 2H), 2.38 (m. 2H), 1.63 
(m, 2H), 1 .56-1 .25 (m, 8H), 0.88 (t. J=72 Hz. 3H); 

25 "CNMR as MHz. CDQa) 5 151J. 144^. 142.6. 141.4. 132.6. 128.3. 1282, 127.4. 
127.1, 125.8, 1222. 119.8, 1 15.4, 70.4, 68.6. 47.6, 32.0, 30.9; 
MS (EI) m/e 347.1882(347.1872 Calculated for C2iH2aN40). 
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Example 23 

l^2-{[3-{3,4-DimethylplieiiyI)-2-propynyl]oxy} cthyl]- 
lH-imida^[4,5-clquinolin-4.amme 



10 



15 



20 





Undcranitro8enatmosphcrc.l-l2K2-Fopyiiyloxy)ethyl>llf-imid.zo[4> 

.],ui:K,lin-4-anunc(0.5g.l.9nnno0.copper©ic<Kd,(0.0^ 

xylcn. (03 g. 2.1 n>nK,l)andi^Udinc(10«a.)we« combined «»dstix«^ 

te„,pe„^.Dichlorobis(.riphc„ylplH,sphine)^ 

.ndtheteactionndxmrewasstincdatambicnttcmpmtu..forl^ Analyse, by HX: 

(30%methanolinchlorofom.)MicatedttotstaTtmBmat«^ 
reactionmixturcwashcatcdat65^:ovcmightThepynolidtocwas«movedunder 

n^uccdprcssm.. 'mrcs^mr^^^^^-^^''^^'^'''^ 
methanol Tl« insoluble nu»tcrial^isoUlcd by fflta.tion.«lftenreco^Ui^^ 

toluene(40ni)toprov5dcOagofl-(2-«3^.4-dimcthylphenyl)-^^^^^ 

m-inndazo[4^1<l«inoU:^«niBeasasoUd.n>.p.214.2l6-C.^^^^^ 
C„H«N.O:«/.C.74.57;%H.5.99;Wl5.12; Found: %C.74^4;%H.5.98;-/oN. 15.08. 

'H-NMR (300 MHz; DMSOd*) 5 (ppm) «.167(s.lH). 8.112(d^73H2.1H). 
7628(d^=8JHz.lH).7.44(U=7.3Hz.lH).7.232(U=6.8Hz.lH).7.078(d^=7.8Hz.lH). 

7.024(s.lH).6.952(dJ-7.9Hz.lH),6.586(sm4.849(t.I==5Hz^.4.365(.m 
4.015(g-5.6Hz^. 2.197(^3H), 2.159(s^H). 



Examples 24 -27 

TT,e compounds in the table belowwcic prepared according to the syntb^ 
25 niethodofReactionSchemelaboveusingthcfonowinggcnBialmcthod. 
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2<4-Ainma-l/^iimdazo[4,5-^]quiiK)Iin-l-yI)-2-^&^^ (25 mg) was placed 
in a 2 dram (7.4 mL) viaL Sodium hydride (1 .75 eq of 60% in mineral oil) and NJ^- 
dimcthylformamide {\ mL) were added. The vial was placed on a sonicatot for about 10 
minutes at ambient temperature to allow the alkoxide to form. The halidc (1.75 cq) was 

5 addedandtfae vial was placed back on ^ sonicator for about 30 to 60 nunutes at ambient 
tcmperatuie. The reaction imxtuio was analyzed by LC/MS to confirm the formation of 
the desired product The reactionrnixturo was purified by semi-preparative HPLC. The 
semi-prep HPLC fiactions were analyzed by LC-APCI/MS and the appropriate fiacdons 
were combined and lyophilized to provide the trifluoroacetate salt of the desired product, 

10 which was confirmed by accurate mass and 'H NMR. Tbe table below shows the stracture 
of the fiee base and the theoretical mass (TM) and the measured mass (MM). 



Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


24 




A 


TM = 346.1794 
MM = 346.1795 


25 




A 


TM = 360.1950 
MM « 360.1955 
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10 



T^TnTrmlft 1 
# 


Structuie of tbe Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


26 






TM = 414.1667 
MM» 414.1678 

f 


27 


Br 


A 


TM- 424.0899 
MM « 424.0902 



15 



Examples 28 -41 

The compounds in the table below were prepared accoriing to the synthetic 
method of Reaction Scheme 1 above using the foUowing general method. 

The 4-amin<vli/-imidazo[4^-<:lqim.olin-l-yl alcohol (25 mg) was placed ina2 
dram (7.4 «nL) vial. Sodium hydride (1 .2 eq of 60% in mineral oil) and NJ<- 
dimelhylfbim.niide(l mL)wcre«Ued. TT« vial was placed on a sonicator for about 1 
hour at 5(rC to aUow the alkoxidc to form. Tht halide (1 .2 cq) was added and the vial 
wasplacedbackontbc somcalor for about 1 to 2 hours at 50-C. TTie reaction mixture 
was analyzed by LC/MS to confirm the formation of the desired product The tcactian 
mixtocwaspurifiedbysemi-preparativeHPU:. The semi-prep HPIT fiaclions were 
aBidyzed by LC-APOfl^ and the appropriate fractions wcic com 
p„,,ide the trifluotoacetate salt of tl» desired product, which waaconfiimedlqrac^^ 
mass and 'HNMR. The toblc below shows the structure ofthe free base and the 
flieoietical mass CTM) and flie measured mass 
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Example 


Stnictuie of the Pice Base 


Purification 


Mass Measurement 


# 




Meihod 


(Da.) 


28 




A 


TM=- 394.1794 
MM ="394.1791 


29 


"b 

a 


A 


TM- 428.1404 
MM = 428.1396 


30 


NHj 


A 


TM = 428.1404 
MM =428.1397 


31 




A 


TM- 408.1950 
MM<=408.1956 
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Example 
# 


<;»mrtuTe of the Free Base l 


>uri£cation 1 I 
Mefhod 


^iass Measurement 
(Da.) 


32 


u 

P 


A 


TM = 408.1950 
MM -408.1956 


33 




A 


TM» 346.1794 
MM =346.1791 










w 






34 


IX 

a 


A 


1 TM = 380.1404 
MM -380.1399 

TM = 380.1404 1 


3ir" 


"""" NHj 


A 


1 MM»380.1399 1 



84 



wo 02/46189 



PCTAJSOl/46581 



Example 


Structure of the Free Base 


Purification 


Mass Measuicmeat 


ff 




Mediod 


(Da.) 


36 




^ A 


TM = 360.1950 
MM =360.1942 


37 


NH, 


A 


TM== 360.1950 
MI«1>-360.1941 


38 


(J V 

u 


A 


TM = 380.1404 
MM -380.1400 


39 




A 


TM = 371.1746 
MM -371.1751 



85 



wo 02/46189 



PCTAISOl/46581 



TT" 

Example 1 

# 


Qfrn/^fiiTP the Ftcc Base 1 


Puiificadon 
Method 


MassMeasuremeot 
(Da.) 


40 




A 


TM = 380.1404 
MM =380.1398 


41 


\ 

— O 


A 


MM -376.1536 



10 



15 



Examples 42-88 
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below shows die structure of the foe base and the theoretical mass (TNf) and the measured 
mass (MM) or nominal mass (NM). 



Example 
# 


Structure of die Free Base 


Purification 1 
Mediod 


Mass Measurement 
(Da.) 


42 


NH, 

Us 

I 


A 


TM- 318.1481 
MM = 318.1482 


43 


0 \ 


A 


TM- 328.1535 
MM -328.1534 


44 


■^^^ 


A 


TM'- 377.1488 
MM = 377.1487 


45 




A 


TM- 430.1617 
MM » 430.1614 
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Example 
# 


Structure of &c Free Base I t 


Purification N 
Method 


lass Measurement 
(Da.) 




46 


6 

N 


A 


TM =371.1746 
MM-37M746 


47 




A 


TM- 380.1404 
MM = 380.1394 


4S 


OCF3 


A 


TM = 430.1617 
MM = 430. 1613 


49~ 


— nh7~ 


A 


m = 360.1950 
MM = 360.1949 
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Example 


Structure of &e Free Base 


PuiificatioQ 


Mass Measurement 


# 




Method 


(Da.) 


50 




A 


TM- 346.1794 








MM = 346.1781 










V 






51 

• 


O-N, 
O 


A 

- 


TM = 363.1331 
MM = 363.1324 


52 


NH, 


A 


TM = 366.1247 








MM = 366.1243 


















CI 






53 


crv 

CI 


A 


TM = 400.0858 
MM = 400.0856 
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Example 
# 


> 

Structure 01 the rreeuasc j 


[Purification \ 
Method 


idassMeasuitment | 

(Da.) 1 


54 


U V 

1 . 
0 


A 


TM = 364.1331 
MM = 364.1352 


55 




A 


TM = 405.1801 1 
MM = 405.1794 

TM = 377.1488 1 


56 




A 


MM -377.1490 1 


57 


1 C J - Jh^ \^ 


A 


TM« 391.1644 
MM -391.1637 

_i 
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Example 
# 


Stnictiire of the Free Base 


Purification 
Metfiod 


Mass Measurement 
(Da.) 


58 




A 


TM=- 391.1644 








MM = 391.1637 


















0 






59 




A 


TM- 360.1950 








MM « 360.1938 
























60 




A 


TM» 394.1560 








MM = 394.1558 


















V 








a 






61 




A 


TM- 394.1560 
MM = 294.1557 
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Example 
# 


StractHC of the Free Base I 


Purification I 
Method 


(Da.) 


62 




A 


TM = 428.1171 
MM = 428.1 159 


















a 






63 




A 


TM« 428. 1824 
MM -428.1 826 


















&"> 

\\\ 
N 


A 


TM- 385.1903 
MM = 385,1904 


65 

1 




A 


TM = 385.1903 
MM = 385.1897 
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£xanq)le 


Structuie of the Free Base 


Puiificadon 


Nfass Meastuement 


# 




Method 


(Da.) 


66 


0 

o 


A 


TM = 418.2005 
MM » 418.2013 


67 


NHj 

0^ 


A 

V- 


TM = 388.2263 
MM = 388.2257 


68 




A 


TM = 400.1511 








MM = 400.1507 
























69 




A 


IM = 382.1794 
MM = 382.1788 
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1 Ex&nxplc 1 
# 


Structure ofthe Free Base I 


Purification 
Method 


Mass Measuretnent 
(Da.) 


70 




A 


TM = 332.1637 
MM= 332.1641 


71 


>o 1 
\ 


A 

A. 


TM=:390 1692 
MM» 390.1697 


72 




A 


TM = 346.1794 
MM = 346.1791 


73 


a 


A 


TM = 366.1247 
MM = 366.1241 
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Example 

n 


Stnicturc of the Free Base 


Puiification 
Method 


Mass Measurement 
Pa.) 


74 




A 


TM = 400.151I 
MM -400.1512 


75 




A 


TM = 346.1794 
MM -346.1799 


76 




A 


TM = 360.1950 
MM -360.1953 
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Example 


Stnictme of the Free Base 


Purification 


Mass Measuiement 


# 




Method 


(Da.) 


80 


CTv 

O 


A 


TM= 360 
NM[M+Hf* = 361 


81 


u 


A 


TM° 360 
NM[M+H]^*='361 


82 


o 


A 


TM= 374 
MM [M+H]*^ = 
375^ 


83 




B 


TM = 379.1281 




(J s 

O 




MM = 379.1278 
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Example 

ji 
ff 


Stnicturc of the Free Base 


Purification 
Method 


Vlflss Measurement 
(Da,) 


84 




B 


TM= 348.1586 
MM = 348.1 588 


85 




B 


TM- 362.1743 
MM -362.1736 


86 




B 

1 


TM = 362.1743 
MM = 362.1748 
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Example 


Structuie of the Free Base 


Parificatiozi 


Mass Measurement 


# 




Method 


(Da.) 


87 


(J 

s 

N 


B 


TM = 373.1539 
MM = 373,1546 


88 


1 X'> 


B 


TM- 373.1539 
MM = 373.1543 



Examples 89 - 96 

The compowids in the table below were prepared accozding to the synthetic 
5 method of Reaction Scheme V above nsing the foDowing general method 

2-(4-Amino-2-butyl-6J,8,9-tetrahydio-l//-nnidazo(4,5-c]quinolin-l-^^^ 
(25 mg) was placed in a 2 dram (7.4 mL) vial. Sodium hydride (1 .2 eq of 60% in mineral 
oil) and N J^-dimctiiylfonnamide (1 mL) were added. The vial was placed on a sonicator 
for about 15 nrinutos at ambient tcmpexatore to allow the alkoTdde to fonn. Thohalidc 
10 (1.2 eq) was added and the vial was placed hack on the sonicator for about 15 minntea at 
ambient temperature. The reaction mixture was analyzed by LC/MS to confirm the 
formation of the desired product The reaction mixture was purified by semi-preparative 
HPLC. The semi-prep HPLC fractions were analyzed by LC-APOTMS and die 
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.pproprute fractions wc^conAinedan^ 

ttodesin^pnHtact.vrtuchwasconfimedbyaccmteniassaiul'Hl^ Hietable 
below shows the shuctureoftte&ee base a,uitbcthe<«cticalm3sCI^ 



I Example 
# 


Structure of tbe Free Base 


Puiificatioa 1 
Method 


Viass Measurement 1 
(Da.) 


89 




B 

] 


rM=4mo3o 1 

MM « 412^023 


90 


NH, 

±_ 


B 


TM» 392.2576 
MM « 392.2575 


1 


■■ nhT 

9 

CF, 


B 


TM = 446.2293 
MM = 446.2287 
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Strnciure nf the Free Base 

KJ U %* ^ Hill W A WW Jm^Ca^W 


PurificsLtinn 


VfafiS MeajairRiimnf 






Method 


(Da.) 


n 


NH, 


B 


TM = 446^93 
MM = 446^88 


93 




B 


TM = 4030372 
MM = 403.2365 




r% 


u 
i> 


1 JVl HUj.Zj / 

MM = 403:^370 


95 


NH, 


B 


TM = 434.3046 








MM = 434.3047 
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Example 
# 


ctnifttin> nf the Fiee Base 


Purification 

Method 


Mass Measuietaent 

(Da.) 


96 




B 


TM = 40921 14 
MM = 409.21 17 



10 



15 



Examples 97 -100 

The compouiukmthe tabic below were prepared acconling to the synthetic 

method of Reaction Scheme m above using the foUowiDg gencnd n«d.od. 

A 1 mL portion of .solution prepaid by dissohongOJ gof H4^in«>-l/i'- 

imidazol4.5<]q«nofi..l-yl)F«opBn-2-olinN^-dh^^^ 
toa2dn«.(7.4 mL) glass vialcon.ainingthepl^l(2eqO.Triphenylph^^^^ 
aecOdissolvedinK^-dimethylformamidedrnDwasaddedtothevial. Theresul^tmg 
s W was sonicated to dissoWe the phenol. Diethyl azodioarboxylate (36 mg. 2 eq.) was 
addedneat Tl.e reaction nuxture was sonicated for about 30 nunutes and then shak« 
overnight at ambient .empemture.Tl«teactionmixtumw.sp»rifiedbys«^^^^ 
HPLCusingMethodA. Thecom^nnd3ofExamples99andl00werep..^ 

trifluoroacetatc salts Tl« p«Kh.ct, were confirmed by accurate mass and ITN^ 
tablebelow show, the st^cture of the fteebaseandthe theoretical n.ssCm)and.he 

nominal mass (NM). 



Example # 


Stnictuie 


Mass Measurement 


97 




TM = 343 
NM[M+Hl^*-344 
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Example # 


Structure 


Mass Measuxement 


98 


U V 

N 


TM = 384 
NMtM+H]*'-385 


99 




TM-348 
NM[M+H]*'-349 


100 




TM«430 
NM[M+H]*^ = 431 



fixamples 101 - 104 
The compounds in the tabic below were prepared according to &e synthetic 
5 method of Reaction Scheme III above using the following general method. 

A 1 mL portion of a solution prepared by dissolving 0.5 g of 2-(4-amino-l//- 
imidazo[4,5-c]quinolin-l-yl)-2-cthylethanol in NJ^^-dimethylfotmamido (20 mL) was 
added to a 4 dram (1 5 mL) glass vial containing tiic phenol (2 cq.). Triphcaylphosphinc 
(51 mg, 2 eq.) dissolved in N^-dimcthylfotmamido (1 mL) was added to the viaL Diethyl 
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10 



a20«ficaAoxylate(34mg.2 eqOwasaddedMat ITie resulting soMon was somcated for 
about 2 minulBS and tten shaken overnight at ambient temperatme. Analysis by HPLC 
indicatedthatlhe reaction wasnotcomplete. TTie solvent was removed under vacuum, 
nie resulting oil was dissolved in 1 mL of tetrahydiofuran containing triphenylphosphine 
(2 cq.). Diethyl azodicaiboxylate (2 eq.) was added neat Tte reaction mixture was shaken 
at ambient temperature overnight Analysis by HPLC indicated that the reaction was 
complete. The reaction mixture was purified by scmHirepaiative HPU; using Method B 
TTiesemiiJrepHPIX; factions were analyzed by Lt>AKa/MS and the apptoiTO 
Actions were combined and lyophilized to provide the trifluoroacetatc salt of the desired 
product, wWch was confirmed by accurate mass and 'H >nvIR. Tl« table below shows the 
atnicture of flie ftee base and the theoretical mass CTM) and flie nominal mass (MM). 



Example # 


Structure of ti» Free Base 


Mass Measurement 


101 


NH, 


TM = 398 
NM[M+Hr*-399 


102 


NH, 


TM»357 
NM[M+H1*' = 358 
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Example # 


Stnictuie of ^ Fiee Base 


Mass Measurement 


103 










TM"=444 




NM[M+Hr^ = 445 


104 








$1 

0 


TM«389 




NM[M+Hl*'-390 















Example 105 

1 ^2-I^oxye%l)-lif-unidii2o[4,5-c]quinolin-4-ami^ 

us 

2-<4-Aiiuno-lif-iimdazo[4^-c]qiimolin4-yI)e1^ (25 mg. 0.108 mmol) and 
N^-dimefliylfonnamidc (1 mL) were combined. Phenol (12 mg, 0.130 mmol) and 
triphcnylphospliine (34 mg, 0.130 mmol) were added and the resulting slurry was 
sonicated for about 1 minute. Dicdiyi azodicaiboxylatc (23 mg. 0.130 mmol) was added 
and die reaction mixture was shaken at ambient temperature for 24 hours. Analysis by 
LC-MS showed that a major amount of starting material lemained. An additional 
equivalent each of phenol, triphcnylpbosphine and dicfliyl azodicaiboxylate were added. 
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Tie reactionnuxturc was sonicated for 30 nuinxtes-Atolh^ 
showedpnxluct Ttosolventwasremovedandthciedduc was purified by s«ru- 
prcpaxativcHPLCusbgMcthodA. Maas Measurement TM « 304. NMIM+Hf =305. 

J Example 106 

l4(l-Phenoxymethyl)piopyll-lH-imidazol4.5<]qumoHi^4^ 

i 



10 



15 



20 




.ndNJ^^etbylfonn«ddc(2na.)wcn,comtoed. PhenbU37mg. 0.390 mmot) and 
tiphenylphosphinc (102 «g) were «lded followed by die&yl azodicaAoxylate (67 mg, 
0390nnnoD.n«.esultm8SolutionwBBSonicatedforlhour. A^alysia by LC-MS 
showcdproductandasmallamountofstaxtingn.tcri.1. Tl^e solvent waa remo^ and 
a.e residue waspurifiedbysemi-prepaxativeHPLCusmgMeAodA. Mass Measurement 

TM = 332.NMtM+Hr'=333. 

Example 107 




Cr«de4^oro-3-mtroquinolino(413.8g.leq.)wasdi»oh«diB*^^ 
(165L) Tl^^solutionwasheattdtorefh^andflK^filteredthnJughateycrofCeirtc® 
ffltcragem. Tbefihrate was cooled to 5^:«hh stirring. Tridhylarnine (305.4 mL. l.l 
eq.)wa.addedinasinglcportioB. mre«;tionmixtu«wasstinedforl5mn«itcs. 
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(R)-(-)*2-Ainino-l-butanol (205 mL, 1 .1 cq.) was added diopwisc while maintaining tiho 
temperature ofthe reaction mixture below 4(lf°C. The reaction mixture was allowed to stir 
at ambient temperature for several days. The reaction mixture was cooled to -30^. A 
yellow precipitate was isolated by filtration, washed wi& very cold dichlbromethane and 
5 then sacked dry. The solid was slurried for 1 hour wi& cold 80/20 watci/mcflianol (1 L), 
isolated by filtration, washed with cool water, washed with very cold methanol (2 X 300 
mL), and then sucked dry on Ac filter ovemigjbt to provide 475 g of (2R)-2-{(3- 
nitroquinolin-4-yl)amino]butan-l -ol. 
PartB 

10 (2R)-2-[(3-Nitroquinoliii-4-yI)amino]butan-l-ol (238 g), isopropanol (5 L) and 

catalyst (23.8 g of 5% platinum on carbon) were combined in a stainless steel vessel and 
hydrogenated at 50 psi (3.5 Kg/cm^) for 16 hours. The reaction mixture was filtered 
through a layer of Celite® filter agent to remove the catalyst The filtrate was 
concentrated under reduced pressure to provide 2083 g of (2R)-2-[(3-aniinoquinolin-4- 

1 5 yl)aminolbutan-i-ol as an amber oil. The reaction was run a second time on the same 
scale. 
Parte 

(2R)-2-[(3-Aminoquinolin-4-yI)amino]butan-l-ol (41 6.0 g, 1 eq.) and 
triethylorthoformate (1.2 L, 4 eq.) were combined and slowly heated to 145°C. Ethanol 
20 was distilled ofif as it formed during the reaction. After -500 mL of ethano! had been 
distilled oft the reaction mixture was allowed to cool to 50*C under a nitrogen 
atmosphere. Excess triefliyLorthoformate was removed under reduced pressure to provide 
crude (2i?>-2-(lH-imidazo[4,5-c]quinolin-l-yI)butan-l-ol. 
PaitD 

25 A mixture of (2/0-2-(l/f-nn)dazo[4^-c]quinolin.l-yI)butan-l -ol (434.3 g) and 

acedc anhydride (1 2 L) was slowly heated over a period of about 2 hours to lOO'^C. The 
reaction mixture was allowed to cool to ambient temperature overnight Methanol (2.5 L) 
was added and the reaction mixture exotfaermed to produce a vigorous reflux. The 
reaction mixture was heated at reflux lor an additional 2 hours, cooled to ambient 

30 temperature and then concentrated under reduced pressure. The residue was diluted with 
water and then made basic with sodium bicarbonate. Analysis of the resulting oil by TLC 
(20% methanol in ethyl acetate) showed two products and no starting material. The oil 
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wa3extractedn.toe%laceUte.Theo.gadcUy«^wasl«lwi*wa.er.dri^ 
n^gnesium sulfate. fflteredaxKiftcnconcci^u,^ 

gof.residue. T^^.>s.on>bi^^^'^^c^^iUL)^^^^^ 
torefluxforlhour. Tter««:tion mixture was aBowed to cool to an^bienttcB^tu^ 
5 oven>iglnand.hencoocent«tedundcrreducedprcsa»«. 

showedasingleproductspotm«sidue was dau.ed with water(lL).n^ba«^ 
witf,satu«tedsodiumbicariKmte,olutionandthenstinedforllum^ TlK.resnltmg 
p^ipitatewa3isolatedbym.ration.waahcdwithwater«^««ndriedinava^ 
Temight at 60X to provide (2il>MlH-inudazot4.5<lq»inoli»-l-yI)b«tyl acctaU, as a 

10 brown solid. 
PartE 

sodium me&oxide (163.0 g of 25-/. in ine.hai>ol. U eq.) was added m a smgje 
poxtionto a solution of (2RmiH-imidazol4.5-.]quinolin-l.yl)b»tyl acetaU (194.0 ^ 1 
eq.)inme.luu.ol(970ni).Tl»exeac.ionmix.-wassdn^ 
15 l.ou.and,henconcentn^«ndcr«ducedp«ssure.mtedducw.s^^ 
(lL).neu.ndized(pH(.7)wi*aceticacid.xKlfl«nstirn^at«nHent^^ 
overnight The«sultingprec^tewasisolatedbymt«tion,washcdw^water(2X200 
^) r.Hedonthemtcrandthendriedinavacuumovenovemightat50^toprov.de 
145.5 g of (2Jl}-2Klir-inridazo[4.5K:lquinolin-l-yl)butan-l-ol as a solid. 

(2H>2.(lH-lmidazo[4.5.I<pnnoliB-l-yObuta..l-ol^ 
to a mixm« of sodium hyd«,xide (124 mL of 50%). dichlo«»netha.e (1 50 ni). 
be^ltrimethyl«mom«mchloride(0.73g).axulpropargylbxonu^ 
^ol). Thexeaetionouxturcwasanowcdtost.ata.bie«ttcmpcntu.ovem^^^ The 
^ ^ctionmixtu^wasdilutcdwithdichlon^metha^andwater. The aqueous fiac.^ 
extractedmultipletimeswithdichlonnBetl^me. Tl«orgamcfiacUonsw«ecombm^ 
.ashed withwat«.ddedo,«magne3iumsulfate.ee«d«^*eneon«^ 
^ucedp^ssu^. ne^siduewaapurifiedbycohmmchKnuatography cMug^^^^ 
„etatcto^20.9gofl-((lR)-H(pn>I.2-ynyloxy)me,h^^^^ 

30 clqiiinoline as a brown liquid. 
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3-ChIoropcn)xybcnzoic arid (15.0 g of 57-86%) was added to a chilled (0*^ 
xnixtuie of tibe material from Part F and chloiofonn (250 mL). After 0.5 horn the reaction 
mixture was aHowed to warm to ambient temperature. The progress of ^ reaction was 

5 monitored by TLC and two additional portions of 3-chIoroperoxybenzoic acid (3.75 g) 
were added. When the reaction was complete, it was washed with sodimn bicarbonate. 
The aqueous fraction was extracted with ethyl acetate. The organic fractions were 
combined, dried over magnesium sul&te, filtered and tiben concentrated under reduced 
pressure to provide l-{(lR)-l-[{prop-2-ynyloxy)me%l]propyl)-lH-imidazo[4,5- 

1 0 c]quinoline-5N-oxide as a brown oil which solidified overnight 
PaitH 

Trichloroacetyl isocyanatc (10.7 mL) was added dropwise to a mixture of flie 
material from Part G and anhydrous dichloromcthane (300 mL). After I hour analysis by 
TLC indicated that the reaction was not complete so more trichloroacetyl isocyanatc (2 
1 5 mL) was added. After 1 hour the reaction mixture was concentrated under reduced 

pressure to provide 2;t,2-tachloTO-N-(l-{(lR)-l-[(2-propynyloxy)methyl]propyl)-l/f- 
im]dazo[4,5*c]quinolin-4-yl)acetBmide as a yeDow solid. 
Part I 

Sodium methoxidc (57.5 mL of 25% in methanol) was added to a mixture of the 
20 material from Part H and methanol (250 mL). The reaction mixture turned homogeneous 
after 0.5 hour and was stirred overnight. The reaction mixture was concentrated under 
reduced pressure. The residue was purified by coluirm chromatography clutmg with 80/20 
dichloromethane/metfaanol to provide a solid. The solid was washed with diethyl etfur, 
recrystallized from toluene and then dried m an oven at 60"C overnight to provide 9.77 g 
25 of l-{(lR>l-[(prop-2-ynyloxy)mcttiyl]propyl}-lif-imidazo[4,5H:]qui^ as a 

czystaDino solid. 

'H-NMR (300 MHz, DMSOdQ 5 8.37 (s, 1 H), 8.19 (d, J-8.3 Hz, 1 H), 7.65 (dd, J=8.3, 
13 Hz. 1 H), 7.44 (br t, J-7.6 Hz. 1 H), 7.25 (b t, J=7.6 Hz, 1 H), 6.65 (s. 2 H), 5.23 (m, 1 
H), 4.17 (d, J=2.0 Hz, 2 H). 3.90^.10 (m, 2 H), 3.46 (t, J=2.4 Hz, 1 H). 2.07 (m, 2 H), 
30 0.88(t.J=7.3Hz»3H). 
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Example 108 

1 -((Ul>l-{[(3-Phcnylpiop-2-ynyl)oxylmethyl}propyl> 
lir-umdazo[4,5-c]qumolm-4-ainmc 

1 



10 



15 



20 



25 




PartA 

Under a nitiogen atmosphere l-{{lJl)-l-[(pitV-2-ynyl<»xy)n»tlvI]p«opyl}-l^- 
inudazo[4>c]qttiiK)li.H»-ainine (0.80 g. 1 25 mmol) and anhydrous NJ^- 
<Bmethylfonnamidc (60 mL) were combined and then heated to 40'C. Dibenzyl 
dicaibonate(3.98g.l3.9mmoDwasadded. m reaction was monitored by TLC and 
HPLC After 2 hours more dibenzyl dicarbonate (1 g) was added. After 1 hourthe 
reaction went to completion. The reactionmixtu^ was ditotcd with ethyl acetate.^ 
with water, washed with brine, dried over magnesium sulfete. filtered and then 
concentrated muter reduced pressure toprovideN.NKbisbenzyla^caibonylVl-UliJ^ 
l(proiH2-ynyloxy)methyllpropyl}4if-imida«,(4.5-.]quinolin^ 
oil. The oil was washed withhewme to remove excess dibenzyl dicarbonate. 



PaitB 



NJ4<Bi8benzyloxycaibonyl)-l-{(liJ)-14(pn)p-2-ynyIoxy)mctIvl]^ 

inridazo[4.5-c]quinolirH4HunfaK» (1 51 g. 3.4 mmol). anhy^ 

triethyl^ninc (0.71 mL. 5.1 mmol) were combined and then heated to 70^. Copper (D 

iodide (0.026 g). dichlorobis(triphenylphosphine)paIladimn(ID (0.048 g) and iodobenzeno 
(040ml,3.7mmol)were.dded. The reaction was complete in 0.5 hour. Thereaction 
orixture was diluted with ethyl acetate, washed with water, washed withbrine.d^ 
n«.gnesium sulfate, fflteredandthen concentrated underreducedpressuroto^ 
brownUquid. This materid was purified by colmmtchromatograpbyelutingwrfh 
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39.5/59.5/1 ethyl acetate/hexane/trietfaylamiDe to provide 2.1 g of an ofl. The oil waa a 
mixture of mono and di bcnzyloxycaibonyl protected l-((IR)-l-{[{3-pheiiylptop-2- 
ynyI)oxy]inethyl}propyl)-li/-imidazo[4^-c]quinolin-4-aininc. 
Parte 

5 A portion of the material from Part B (0.8 g)» methanol, and sodimn methoxide 

(1 .0 mL of 25% in methanol) were combined. After 16 hours analysis by TLC indicated 
that the reaction was complete. The reaction mixture was concentrated under reduced 
pressure. The resulting oil was purified by column chiomatography eluting with 5 % 
methanol in dichloiomethane to provide a glassy solid. Tbia material was dried under high 

10 vacuum at ambient temperature overm'ght to provide 03 g of l-((U?)-I-{((3-phcnylprop- 
2-ynyl)oxy]methyl}pn>pyl)-lH-inudazo[4,5-c]quinolin-4-aminc, m.p. 63-6TC. 
Analysis:. Calculated for C23H22N4O: %C. 74.57; %H 5.99; %N, 15.12; Found: %C, 
74,18; %H, 6.10; %N. 15.00. 

*H-NMR (300 MHz, DMSOd6) 5 8.40 (s, 1 H), 8.21 (d. J=8,3 Hz, 1 H), 7.64 (dd, J=8.5. 
15 1.2 Hz. 1 H). 7.43 (br t, J=7.6 Hz, IH), 7.25-7.40 (m, 5H). 7.22 (br t, J=7.6 Hz. 1 H), 6.61 , 
(s. 2 H). 5.26 (m, 1 H). 4.4 1 (s, 2 H), 3.95-4.20 (m. 2 H), 2.10 (m. 2 H). 0.90 (t. J-73 Hz, 
3H) 

IR(KBr) 3306. 3171. 1634, 1526, 1100.755 cm"* 

HRMS (EI) Calculated for C23H22N4O (M*) 370.1794, found 370.1798. 

20 

Example 109 

l-{(lie)-l4(3-Phcnylpropoxy)methyl]propyl)-lH-nnidazo[4,5-<:]qumofin-4-amiTC 




25 



Under a nitrogen atmosphere palladium hydroxide (0.72 g of 20% on carbon) was 
added to a solution of material from Example 108 Part B (1.3 g) in methanol (-20 mL). 

Ill 



PCT/USOl/46581 

WO 02/46189 

TT>cmixturewashydroBenatcd.t50psiC3JKg/cin^)for3.5h^^^ TT,c .^action nuxture 
was filtered to n^ove the catalyst TT.C ffltate was con^ntrated under reduced 
•me residue was purified by column chromatography eluting with 2.5% methanol in 
dichloromethane to provide an ofl. The ofl was triturated with diethyl ether to provide a 
5 soHd which was isolated and dried to provide 0.4 g of l-{(liO-H(3- 

phenylpropoxy)methyl]propyl}4if-inrida2ot4^^]quinol^ a white crystalline 

solid, m.p.ll8-12(y<:. 

Anrfysis: Calculated for C«H«N40: %C. 73.77; %H. 7.00; m 14.9<i. Found: %C. 
73.68; %H, 7.17; %N. 14.72. 
10 'H-NMR (300 MHz. DMS0-d6) 5 8.39 (s. 1 H). 8.22 (d, J=7.8 Hz. 1 H). 7.65 (dd, J=8.3. 
1 0 Hz. 1 H) 7.44 (br t. J-7.7 Hz, IH). 7.05-7.30 (m, 4H). 6.95 Cbr d, J=6.8 Hz, 2 H). 6.62 
(s.2H),5.20(m.lH).3.88(m,2H).336(m.2H).2.37(brt.J=7.6Hz.2H).2.08(m.2 

H), 1.63 (m, 2 H). 0.89 (t. J=7 J Hz, 3H) 
IR(KBr) 3458. 3109 1639. 1528. 1392. 1250. 760 cmT' 
15 HRKC(EDaiculatedforC»HMN4O(M^374.2107.found374.2104. 



20 



25 



30 



Examples 110- 112 

PaitA 



Triethylamine (15 mL) md R.3-anrin.v2-methylpropan-l-ol (about 0.1 mole of 
crude) were added to a solution of 2.4-dichloro-3-nitroquinoline (24.3 g. O.l mole) m 
dichloromethane (250 mL). Tie reaction mixture was refluxed until analyse by TU: 
showed no change. The reaction mixture was evaporated to dryness. The solid yellaw- 
brown residue wascrushed^ul then extractedrepeatedlywrthhex^^con^^ 
.n.ountofdichlo,omethaneino,dertDiemovethesta.tingquinoHne. residue was 
.henrecryst.llizedftom»ap.op.i«ltoprovidel9.0gofR-34(2.^^^^^ 
yO«nino>2-methylpropan-l-olasayellow«,Ud. A s«nple (500 mg> was recrystallized 
fom. isopropanol to provide a yeBow crystalline soUd. m.p. 174-176»C. 



PartB 



R-3-t(2<ndoro-3-nitro«iuinolin^yI)a.mnol-2-mothylpr^ (10 g. 33.8 
mmol). isopropanol (350 mL)«Klcataly,t(~l gof 5% platiiunn on carbon) were 
combined andfl^xhydwgenatedonaPairapp^tns at 50 pai(3.5I^c»a)m>t.al 
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hydrogen pressure. When hydrogen uptake had ceased, the reaction mixture was filtered 
to remove the catalyst The filtrate was evaporated under reduced pressure to provide 
crude R-3-[(3-anuno-2-cliloroqmnolin-4-y])amino]-2-metfaylpiopan-lH^^ Diettioxymetliyl 
acetate (10.0 mL, 61 .5 mmol) was added to the crude intermediate and a strong heat of 

5 reaction was observed. The resulting solution was heated on a steam bath for 20 minutes 
and then diluted with water and ammonium hydroxide. The resulting oil was extracted 
into ethyi acetate. The extracts were combined, dried over magnesium sulfetc and then 
concentrated under reduced pressure. The resulting solid was slurried with e&yl 
acetate/hexane, isolated by filtration, washed with etihyl acetate/hexane and then dried to 

10 provide 6.0 g of R 3-{4K:hloro-lff-imidazo[4,5-c]quinolin-l-yl)-2-methylpropan-l-ol as a 
yellow/tan solid 
Parte 

R 3-{4<ldorD-lH-imida2»[4,5-c]qmnolin-l-yl)-2-me4ylpropan-l-ol (1.0 g, 3.6 
mmol) and methanolic ammonia (30 mL of -15%) were combined and then heated in a 

15 steel bomb at 150**C. The container was allowed to cool to ambient temperature. Excess 
methanolic potassium hydroxide was added to the reaction mixture which was then 
concentrated under reduced pressure to decrease the volume. Water was added and then 
concentration was continued until a solid fomoed. The solid was isolated by filtration, 
washed with water and then dried to provide a near white solid. This material was 

20 recrystallized firom methanol/dichloromethane to provide R 3-(4-amino-li/-imidazo[4,5- 
c]qiiinolin-I-yl)-2-methylpropan-l-ol as colorless solid, m.p. 258-261**C. Analysis: 
Calculated for Ci4H,6N40: %C, 65.61, %H, 6^9; %N. 21 .86; Found: %C. 65.50, %H, 63, 
%N,21.7. 
PartD 

25 The compounds in the table below were prepared according to the synthetic 

method of Reaction Scheme I above using the following general method. 

R 3-(4-Amino-l/f-imidazo[4,5-c]quinolin-l-yl)-2-methylpropan-l-ol (25 mg) was 
placed in a 2 dram (7.4 mL) vial. Sodium hydride (1.2 equivalents of 60% in mineral oil) 
and NJ^J-dimcthylfbrmamide (1 mL) were added. The vial was placed on a sonicator for 

30 about 15 minutes at 50*^0 to allow the alkoxide to form. The halide (1 2 equivalents) was 
added and the via] was placed back on the sonicator for about 2 hours at 50°C. The 
reaction mixture was analyzed by LC/NfS to confinn the formation of the desired prodod 
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The reaction mixture was purified by semi-preparative HPLC. The semi-prep HPLC 
fractions were analyzed by LC-APCI/MS and the appropriate fractions were combined and 
lyophilized to provide the trifluoroacetate salt of die desired product, v^rhich was confirmed ^ 
by accurate mass and NMR. The table below shows the structure of the free base and 
5 the theoretical mass <JM) and the measured mass (MM). 



Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da,) 


no 


l^^j^r^ Chlral 

N 


A 


TM= 371.1746 
MM -371.1749 


HI 


CMral 


A 


TM== 402.2420 
MM ==402.2413 


112 


NH, 

Chlral 


A 


TM- 380.1404 
MM = 380.1402 
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Example 113 

l-[(Bcnzyloxy)mc%ll-Lff-iimdazo[4,5-c]qumolm-4-an^ 




5 Sodium hydride (0.48 g of 60%, 1 1.9 mmol) was added to a suspension of I/T- 

iinidazo[4,5-c]quinolin-4-amine (2.0 g, 10.9 nunol) in N»N-dimcthylfonnamide. The 
reaction mixture was stiired at ambient temperature for 3 hours and then chilled in an ice 
bath. Benzyl chloromethyl ether (1.5 mL, 10.9 mmol) was added. The reaction mixture 
was stirred at ambient temperature for 2 hours and then heated on a steam balh for 1 hour. 

10 A prccipitBte was isolated by filtratioa The filtrate was diluted with water and an oil 

separated- The oil was seeded with the precipitated solid and 2.1 g of a gummy solid was 
obtained. This material was shmied with refluxing ethyl acetate {^5 mL). The mixture 
was cooled and a precipitate was isolated by filtration. Tht filtrate was concentrated under 
reduced pressure. The resulting residue was slurried twice wifli ethyl acetate and then 

1 5 combined with the precipitate to provide 0.8 g of solid. This solid was recrystallized fiom 
ethanol (~5 mL) to provide 0.6 g of l-((bcnzyloxy)mcthyl]-l/f-imida2o(4,5-c]quinolin-4- 
amine, m.p. 168-172*0. 

Analysis: Calculated for C18H16N4O: %C, 71.0; %H. 5.3; %N, 18.4; Fomid: %Q 70.9; 
%H,5^;%N,18.4. 
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Example 1 14 

H2-{H4^«aylimimo)phcnyllpropoxy}ethyl^llf-fa^^ 




Part A 



5 Usinglbe g«e«l method of Example 12Part A,N^-(to t^-butoxycaibonyl)-l- 

[2<2-propynyloxy)ethyl>lH-imidazot4.5^]qubolin^-^ 
^ot»dwi«»4.iodo-W;/-<iimcthylanili«(1.46g.5.89mmol^^ 
j„dgedcon.plcte.t30«rinnlcs. Tl« solution w^dflutcd with ethyl «:etate.w«hed with 
^(3x).satu«tedaq»eo.s80dimbic«bom.tc(3x),W(3x). dried 
,0 „.gne«un.sulfetc.ffl.c«dandcanccnt«ted»nd«x«iuced^^ 

W.S purified by clm«mtogn«.by over silica g.U98/2 dicUoromeWme^^^^ 
providc0.883gof.^-butyn-[2K(3-tM<Kmefl^l-ino)phcnylW^^^ 
lH-imida20[4,5-c]quiBolin-4-ylc«bainalD as a biown soKd. 
MS (CI) for C„H„N,05 586 (MH*), 486. 386. 229 
IS PaitB 

Using flwg««r.l method ofExample 12PartB./ert-btttyl l-[2K{3-[4- 
(dime.hylami«,)phenyl]pn,p-2-ynynoxy)ethy^^^^^^^ 

(0 883 g 1^07 mmol) was hydrogenatcd to provide 0.783 gofr«rt-b«tyl XA:1-KH^ 
(dime%lamino)phonyl]propoxy}ethylHH-imidazo[4^^^^ ^ » 

20 brown solid. 

MS(CDforC»H43N5O,n./x5!K)(MH^490.390.229 

Parte 

Usmg the gencnd method of Example 12 PartC, rert-batyl H2-{3-[4- 
(dimethyhmuno)phcnyllpropaxy}ethyl)-m-rmidazol4.^^^^ 

tl6 
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g, 1 .327 mmol) was reacted with trifluoroacctic acid (10 mL). The resulting material was 
triturated twice with ethyl other to provide 0.634 g of l-(2'{3-[4- 
(<tiinetixylainino)phenyl]propoxy} cthyI>lH-iimda2o[4,5-c]quinolin-4-ainino 
(trifluon)acetatc)u as a white solid, m.p. 137-140°C. 
5 Analysis. Calculated for C23H77N5O (C2HF302)ij: %C. 54.83; %H. 522; m 12.30. 
Found: %C, 54.67; m 4.91; %N, 12^7 

*H NMR (300 MHz, DMSO-d^) 5 9.04-9.1 1 (bs, 2 H), 8.49 (s, 1 H). 836 (d, J = 7 J Hz, 1 
H), 7.83 (d, J - 8 J, 1 H), 7.74 (t, J = 83 Hz, 1 H), 7.56 (t, J - 6.8 Hz. 1 H). 6.71 (d, J = 
7.8 Hz, 2 H). 6.60 (m, 2 H), 4.90 (t, J - 4.9, 2 H), 3.83 (t, J = 4.9, 2 H), 3^7 (t, J = 5.9. 2 
10 H), 2.28 (s. 6 H). 2.25 (t, J = 7.8, 2 H), 1 .54 (p, J = 6.4. 6.8. 2 H) 
MS (CI) for C23H27N5O m/z 3 90 (MH*), 229 

Example 115 

1 -(2- {[(2£)-3-Phcnylprop-2-cnyl]oxy} ethyI)-l/f-iimdazo(4^-c]quinoliii-4-aininc 




PaitA 

A dried round bottom flask was charged with a stir bar. sodium hydride (60% m 
mmcral oil, 0.19 g, 4.65 mmol) and hcxane (2 mL) under nitrogen. By syringp a solution 
of anhydrous dhnctfiylfbrmamide (10 mL) and2-(l/f-imidazo[4,5-c]quinolin-l-yl)cthanol 

20 (0.902 g, 4.23 mmol) was added to the flask and heated to 60 **C for 20 minutes. By 

syringe cinnamyl cUoride (0,65 mL, 4.65 mmol) was added to solution. The reaction was 
judged complete at 50 minutes witii -80% convereion to desired product The volatilos 
were removed under reduced pressme and the lesultmg oil partitioned between 
dichloiomethane and water. The aqueous layer was extracted with dichloromedianc; the 

25 or^c fractions were combined, dried with anhydrous sodium sulfite, filtered and 
concentrated under reduced pressure. The resutenggjassy solid was purified by 
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Chromatography oversflica gel (95/5 dicUonDmctfaanetaethanol) and dried in vacuum 
oven at 60 'C for 15 boms to provide 0.652 g of l-{2-{[(2£>3-phaiylprop-2- 
enyl]oxy}ettiyl>lH-iiiiidazo[4.5-c]qumolinc as a glassy soUd. 
MS (CI) for CiiHi^jO m/z 330 (MH*), 214 
5 PartB 

Using the genoBl method of Exanq)le 1 PartB, l-(2-{l(;£)-3-plwnylp«»P-2- 
«.yqoxy}ethyl)-l^^-in>i<l««<4,5<]quinolinc (0.652 g. 1.98 mmol) was oxidized to 
provide 0.67 gof l-Ci-tt(2£)-3-P»»e"ylP«^2-enylloxy}etbyl>lH-iimda2ol4.5- 
clqainoteK^SN-oxide. The resuWi* brown solid was used without further purification. 

10 Parte 

A round bottom flask was charged with a stir bar. l^-{t(2£>3-pl«enylpn>P-2- 
enyl]oxy)ethyl)-Uf-iBidazot4,5-«lquinoline-5N^de (0.67 g, 1.98 mmol). 
dichloromethane (1 5 mL) and aqueous ammonium hydroxide (27%. 7 mL) at Mnbient 
toBperature. ;^Totaenesulfonyl cWoiide (0.415 g. 2.18 mmoQ was added in several 
15 portionsMasolidandtherKndtingsolutionstirTed Afto^ 

judged complete: the solution was partitioned between aqueous and organic and extracted 
with dichloromethane (3x). The organic layera were combined, extracted with 5% 
aqueous sodium bicarbonate (3xXw«*edwithbrine. dried over anhydrous sodium 

sulfete.filteredandconcentratedunderreducedp«ssHre. He resulting white solid was 
20 purifiedbyfives«ccessiverecryst.lizations&ommethanol/watertoprovide0.086gofl- 
(2-{l(2£)-3-phenylprop-2-enyl]oxy}ethyl>lH-imida2ot4.5-c]quinolin-4-.mi^ 

fluffy soKd, m.p. 183.7-184.3''C. 

Analysis. CalculBtedforC«H^40: '/.C. 73^3; %H. 5.85; %N, 16:^7. Found: %C 

73.1 1;%H. 5.81; %N. 16.10 
25 •HNMR(300MHz.DMSO^)58.19(8.IH).8.12(d,J = 7JHz,lH),7.62(d.I = 8.3 

Hz, 1 H) 7.43(U-8.3Hz; IH).7.19-7J1 (m.6H).6.61 (s.2H).6.33 (d,J= 15.6Hz. 
IH). 6.17(dt.J-16.0.5:ZHz.lH). 4.84 (U-4i).2H).4.07(d.J = 3.9.2H). 3.91 (t.J 

= 5.4,2H) 

MS (O) for CiHmN^O m/z 345 (MH*), 270. 229 

30 
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£xai2q>le 116 
2-Ortyl-l-{2-[(3i)hcnylprop-2-ynyI)oxy]cthyl} 
l/f-inudazo[4,5H:]quinolm-4-ainine 




5 

PartA 

Using the general method of Example 1 Part A, 2-(2-octyl-l/f-imidazo[4,5- 
c]quinolin-l-yl)cthanol (4.8 g, 14.75 mmol) was reacted with propargyl bromide (80% id 
toluene, 4^3 mL, 44.25 mmol) to provide 4.84 g of 2-octyl-l-[2-(prop-2-ynyloxy)ethyl]- 
1 0 l/f-imidazo[4^-c]quixioIine as a brown solid. 
PaitB 

Using the general method of Example 12 Part A, 2-octyM-[2-{prop-2- 
ynyloxy)cd)yl]-l/f-imida2o[4,5-c]quinoline (4.84 g, 13.32 mmol) was reacted with 
iodobcnzenc (1.7 mL, 14.65 nmiol) at 40 **C. After 45 minutes the reaction was judged 
15 complete. The volatiles were removed mider reduced pressure and the resulting ofl 

purified by chromatogiaphy over silica gel (98/2 (dichlorometbane/metfaanol) to provide 
4.2 g of 2-<)ctyl-l-{2-[(3-phcnylprop-2-yDyl)oxylethyl}-l/f-imidazo[4,5H:]quinol^ as a 
palo yellow solid. 

MS (CI) forCj9Hb3N30 m/z 440 (MH*), 291 
20 Parte 

Using the general method of Example 1 PartB, 2-octyl-l-{2-[(3-phenylprop-2- 
ynyl)oxy]etliyl}-li/-imida2o[4,5-c]quinoline (2.2 g, 5.004 mmol) was oxidized to provide 
2.28 g of 2H>ctyi-l-{2-[(3-phcnylpn)p-2-ynyI)oxy]ethyl}.l/f-imidazo[4,5^]q^ 
oxide as an oil 
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PaitD 

Using the general mefliod of Example 1 1 5 Part C. 2-octyl-l-{2-[(3-phenylprop-2- 
ynyOoxy]ctVl}-lH-iniidaaj[4^-clquinoline-5N-oxide (2.2 g. 4.83 nmol) was aminated. 
The resulting brown solid was purified by bituiation with ethyl ether and recrystallization 
5 from 2-propanol to provide 123 g of 2^1-1 -{2-[(3-phcnylprop-2-ynyl)oxyle1hyl}-l^- 
in!ida2o[4,5-c]quinolin^aminc as a white crystalline soBd, ni.p. 138-138.rC. 
AnaIy8b.Calcul«tedferC»Hj4N40: %C 76.62; %H.7M;%N. 12 Found: %C. 76.6-. 
%H, 7.49; %N, 12.19 

'HNMR (300 MHz, DMSOhW 8 8.07 (d. J = 8 J Hz, 1 H), 7.62 (d. I = 8.3 Hz, 1 H). 7.41 
10 (t. J = 6.8 Hz. 1 H). 7.27-736 (m. 3 H). 7.18-7.24 (m. 3 H). 6.45 (s. 2 H). 4.78 (t. J = 4.9 
Hz. 2 H), 4.34 (s. 2 H). 4.00 (t. J = 4.9. 2 H). 2.94 (t. J = 7.8 Hz. 2 H). 1.83 (p. J = 7.3. 73 
Hz. 2 H). 1.22-1.43 (m. 10 H), 0.85 (t, J = 6.8 Hz. 3 H) 
MS (CQ for C»Hj4N«0 m/z 455 (MH*). 283 

Example 117 

2-Octyl-l-p-(3-phcnylptopoxy>thyl>lH-inridazo[4.5<]quinolin.4^^ 



20 




Part A 

Using the general meibod of Example 12 PartB. 2-octyH-{2-{(3-plienylprop-2- 
ynyl)oxylethyl}-lff-taidazo[4.5-c]qainoljne (2.0 g. 4.55 mmol) washydrogenated to 
provide 1.78 gof 2KKtyl-l-P-(3-phenylprop(«y)eaiyq-U^imidazol44-cJ^^ «s a 
white solid. 

'HNMR(300 MHz, DMSO^) 5 9.15 (s. 1 H), 8.41 (d, J = 9.78 Hz. 1 H). 8.16 (d. I - 9.8 
25 Hz. 1 H). 7.63-7.71 (m. 2 H). 7.06-7.09 (m. 3 H). 6.81-6.84 (m. 2 H). 4.85 (t. J = 4.9 Hz. 2 
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H), 3.84 (t, J - 4.9, 2 H), 3.25 (t, J - 5^ Hz, 2 H). 3.04 (t. J = 7.8 H2, 2 H), 2.3 1 (t. J = 8.3 
Hz, 2 H). 1.91 (p, J = 7.3, 73 Hz. 2 H), 1.59 (p, J « 8.8. 5.8 Hz, 2 H), 1.25-1.49 (m. 10 H), 
0.85 (t, 1=^73 Hz, 3 H) 
PaitB 

5 Using tfie general metiiod of Example 1 Part B, 2-octyl-l-(2-(3- 

phcnylpTopoxy)cthyl>l/f-tniidazo[4,5-c]qumoli^ (1.78 g, 4.03 mmol) was oxidized to 
provide 1,8 gof 2-octyl-l-[2-(3-phenylpropoxy)cthyll-lif-iinidaz^ 
oxide as an oiL 
Parte 

10 Using the general method of Example 115 Part C, 2-octyMrl2-{3- 

phcnylpropoxy)cthyll-ll^imidazo[4.5^1qainolinc-5^ (L85 g 4.03 mmol) was 
. aminated. Ihe resulting brown soKd was purified by trituration with ethyl ether and 
rccrystallization firom acetonitrile to provide 031 g of 2-octyM-[2-(3- 
phcnylpxopoxy)cfliyl]-lH-imidazo[4,5K:]qiiinolin^ is a white ciystallinc solid. 

15 m^p. 103.8-104.5X. 

Analysis. Calculated for C29H3^40: %C, 75.94; %H. 835; %N. 12.22. Found: %C. 
75.71; %H, 8.46; %N. 12.22 

'H NMR (300 MHz. DMSOkU) 5 8.06 (d, J - 7.8 Hz, 1 H), 7.62 (d. J - 83 Hz, 1 H). 7.41 
(t, J = 7.8 Hz, 1 H), 7.21 (t, J = 7.8 Hz. 1 H). 7,05-7.15 (m. 3 H), 6.90 (dd. J = 5.4. 1 .9, 2 
20 H). 6.45 (s, 2 H), 4.73 (t, J 4.4 Hz, 2 H), 3.80 (t, J = 4.9, 2 H). 3^4 (t J =5.9 Hz, 2 H). 
2.97 (t, J = 7.8 Hz, 2 H). 239 (t, J - 7.8 Hz, 2 H). 1 .85 (p. J - 73, 7.8 Hz, 2 H), 1 .62 (p, J 
= 6.8, 63 Hz, 2 H), 1.24-1.44 (m, 10 H), 0.84 (t. J =- 6.8 Hz. 3 H) 
MS (CI) for C25H38N4O m/z 459 (MH*). 373. 285 
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Example 118 
2-Meliiyl-l-{2-[(3-phcnylprop-2-ynyl)oxy]cthyl} 
lH-iimda2o[4^-c]qiunoliii-4-amino 




PartA 

Using the gpncral mctibod of Exanple 1 Part A. 2-Ct-mcthyl-lH-imida2o[4> 
c]qmnoliii-l-yl)ctiianol (4.0 g, 17,6 mmol) was reacted wilh propaigyl bromide (80% in 
toluene. 5.9 ndU 52.8 mmol) to provide 3.6 g of 2-mcaiyH-[2-{piop-2-ynyloxy)etfayll- 
10 liy.imidazo[4,5-c]qninoIinc as a daik brown ofl. 
MS (CI) forCeHisNjO m/z 266 (MH*), 184 
PaitB 

Using Ac general method of Example 12 Part A, 2-mefliyl-l-[2-(prop-2- 
ynyloxy)ethyll-lH-imida2o[4,5-c]quinoline (3.6 g, 13.57 mmol) was reacted with 

15 iodobcnzene(l.7mL, 14.92 mmol) at ambient tempctature. After 20 hours the reaction 

was judged complete. The sbhition was basified with 5% aqueous sodium bicarbonate and 
then extracted with dichloromcAane (3x). The organics were combined, washed with 
water (3x), washed wiA brine, dried with anhydrous sodium sulfate, filtered and then 
conccnlratcd under reduced pressure. Purification was completed by chromatography over 

20 silica gel (95/5 dichloiomctfaane/meftanol) and recrystallization from acetooitrile to 
provide 1.94 gof 2-medIy^l-{2^(3i)hcnylp^>p-2-ynyl)oxy]cthy^^^ 
c]qumoline as a light yellow solid. 
MS (C^ for CnHijNjO m/z 342 (MH*), 228 
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PaitC 

Using ftc general method of Example 1 Part B, 2-mcthyl-l-{2-[(3-pheiiylprop-2- 
ynyI)oxy]ctltyl}-lH-imida2o[4,5-clqmnoline (1.0 g, 2.93 mmol) was oxidized to provide 
L3 g of 2-methyl-l-{2-[(3-phcnylprop-2-ynyI)oxy]cfliyl}-l/f-raudara 
5 5N-oxide as a tan solid. 

'HNMR(300 NfHz. DMSO-d«) 6 8.94 (s, 1 H), 8.78 (d, J = 8.3 Hz, I H). 8.48 (d, J = 7.8 
Hz, 1 H). 7.79 (m, 2 H), 7^6-7.35 (m, 3 H), 7.09-7.18 (m, 2 H), 4.86 (t, J » 5.4 Hz. 2 H), 
4.34 (s, 2 H), 4.04 (t. J = 4.9, 2 H), 2.66 (a, 3 H) 
PartD 

10 Using ^ general mcfliod of Example 115 PartC,2-mcthyl-l-{2-[(3-pheiiylpiDp- 

2-ynyl)6xy]ethyl}-l/f--ixnidazo[4,5-c]qutnoIine-5N-oxide (1.05 g, 2.93 mmol) was 
aminated. The resulting tan solid was purified by trituration with ethyl edier, 
iwrrystalization ftom toluene, chromatography over silica gel (98/2 
dichloromcthanc^meAanol) to provide 0.261 g of 2-methyl-i- {2-[(3-phcnylprop-2- 

15 ynyOoxy]cthyl}-li^imida2o[4,5-c]quinolin-4-amine as a white powder, m.p. 
142.7-143.3X. 

Analysis. Calculated for C22H20N4O: %C, 74.14; %H, 5.66; %N, 15.72, Found: %C, 
73.97; %H, 5.77; %N. 15.77 

'H NMR (30O MHz, DMSO-d<s) 5 8.08 (d, J = 8.3 Hz, 1 H). 7.61 (d, J = 8.3 Hz, 1 H). 7.4 1 
20 (t, J = 83 Hz, 1 H). 7.28-7.35 (m, 3 H), 7.12-7.24 (m, 3 H), 6.52 (s, 2 H), 4.77 (t, J - 4,9 
Hz, 2 H), 4.36 (s, 2 H), 4.02 (t, J - 4.9. 2 H), 2.62 (s, 3 H) 
MS (CI) for C22HJ0N4O m/z 357 (MH*). 243, 199 
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Example 119 

2-Me%l-l-[2-(3-phcnylpropoxy)cthyl]-l^-imidazo[4,5-c]qumol^^ 




5 PartA 

Using the general method of Example 12 Part B, 2-methyl-l-{2-[(3-phenylprop-2- 
ynyI)oxy]ethyl}-l/^inudazo(4^<]qumoIine (0.9 g, 2.636 mmol) was hydrogenalcd to 
provide 0.845 g of 2-me%l-l-p-(3-phcnylpropoxy)eliiyl]-lH-ixmdazo[4,5-c]q^ as 
a white solid. 

10 *H NMR (300 MHz, DMSO-d«) 5 9.12 (s, 1 H). 8.44 (d, J = 73 Hz, 1 H). 8.16 (d, J = 7.8 
Hz, 1 H), 7.65-7.70 (m, 2 H), 7.04-7.08 (m, 3 H), 6.79-6.83 (m, 2 H), 4.85 (t. J = 4.9 Hz, 2 
H), 3.85 (t, J - 5.4 Hz, 2 H). 303 (t. J = 6.4. 2 H), 2.70 (s, 3 H), 2.3 (t. J = 7.8 Hz, 2 H), 
1 .58 (p. J - 6.36. 636 Hz, 2 H) 
PaitB 

15 Using the general me&od of Example 1 PartB, 2-incthyl-l-[2-(3- 

phcnylpiopoxy)ethyI]-Lff-inudazo[4.5-c]quinolinc (0.845 g, 2.45 mmol) was oxidized to 
provide 0.88 g of 2-mcthyl-l-[2-(3-phcnylpropoxy)e%l]-lJT-imidazo[4,5-€]quinol^ 
5N-oxide as a glassy solid. Material was used without further purification. 
Parte 

20 Using &e general method of Example 1 1 5 Part C, 2-mcthyl-l-[2-(3-' 

phenyIpropoxy)ethy!]-Lff-imidazo[4,5-c]qiiinolin&-5N-^ (0.88 g» 2.45 mmol) was 
aminated. Theresultingbrowxisolid was ptiiified by trituration ^tfa ethyl edier and 
recrystallized from toluene to provide 0.596 g of 2-methyl-l-t2-(3-phenylpropoxy)ethyl]- 
l/^imidazo[4,5-c]qmnolm■4^unine as a white powder, m.p. 129.7-130.7 "C. 



124 



wo 02/46189 Krr/US0l/465«l 

Analysis. Calculated far CnH24N40: %C, 7331; %H, 6.71; m 15.54. Found: %C. 
7321; %H, 6.66; %N, 15.58 

'HNMR(300 MHz, DMSO-d*) 6 8.07 (d, J = 8.3 Hz, I H), 7.62 (d, J = 7.3 Hz, 1 H), 7.41 
(t, J = 7.3 Hz, 1 H), 7.22 (t, J =- 83 Hz, 1 H), 7.05-7.14 (m, 3 H), 6.88 (dd, J = 6.8, 2.4 Hz, 
5 2 H). 6.52 (s, 2 H), 4.73 (t, J = 4.9 Hz, 2 H), 3.80 (t. J -4.9, 2 H), 3.24 (t, J -6.4 Hz, 2 H). 
2.64 (s. 3 H), 238 (t, J - 83 Hz, 2 H), 1 .62 (p, J - 6.8, 6.4 Hz, 2 H) 
MS (CI) for CaH24N40 m/z 361 (MH*), 347. 199 



Example 120 

10 2-(Mcthoxyc%l)-l-{2-[(3-phcnylprop-2-ynyl)oxylcthyl} 

l/f-imidazo[4,5-c]qumolm-4-aniine 




Part A 

15 Using the general mcAod of Example 1 Part 2-[2-<mctboxycthyl>l//-imidazo[4,5- 

c]quinolin-l-yllethanol p.53 g, 933 mmol) was reacted with piopargyl bromide (80% in 
toluene, 3.1 1 mL, 27.9 mmol) to provide 2.72 g of 2-(mcthoxyethyl)-l-[2-^jrop-2- 
ynyloxy)cthyl]-l//-imidazo[4,5-c]quinolino as an ofl. 
MS (CI) for C18H19N3O2 m/z 310 QASt), 278, 196 

20 PartB 

Using ttic general method of Example 12 Part A, 2-<nicthoxyethyI)-H2-(prop-2- 
ynyloxy)etiiyl]-lH-imidazo[4,5-c]quinoline p,72 g. 1.79 mmol) was reacted with 
iodobenzene (1 . 1 mL, 9.67 mmol) at ambient temperature. After 45 minutes the reaction 
was judged complete. The volatiles were removed mider reduced pressure and the 
25 resulting ofl partitioned between dichloromcthane and 5% aqueous sodium bicarbonate. 
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♦ 

TheaquTOUsbyerwasextractedwithdicUoroiiietbflno. The oiganic ftactions were 
combined, washed with brine, dried wilh anhydrous sodium sulfate, and then concentrated 
imdei reduced pressure to leave a brown solid- llie solid was purified by chromatography 
over silica gel (95/5 (dicHoromethane/methanoI) and trituration with hexane to provide 
5 2.39 g of 2-<methoxyethylvl-{2-l{3-phcnylprop-2-ynyl)oxy]ethyl}-Lff-iimdazo[4^^^ 

cjquinoline as a yellow solid. 

MS (CT) for CoJIisNjOiiii/z 386 (MH*). 354,270 

Parte 

Using the general me&od of Example 1 Part B. 2-(melhoxycthyl)-l-{2-{(3- 
10 phcnylprop-2-ynyDoxy]ethyl}-W-imida2o[4.5-.:]quinolino (1.19 g, 3.097 mmol) was 

oxidized to provide 1^4 gof 2Kmethoxyetbyl)-l-{2-l(3-phenylprop-2-ynyl)oxy]ethyl)- 

lH-imida20[4,5-<:lqttinoBne-5N-<ndde as an glassy solid. 

PartD 

Using the general method of Example 115 Part C,2KmethoxyethylH-{2-[(3- 

15 phenylpro^2-yny0oxy]elfayl}-l/r-imidazo(4,5-c]qi^lin^i^ 

mmol) was animated. Tlie resulting brown oil was purified by chromatography over silica 
gel {9m dicUoiomeAane/methanol). recrystallization fiom ethyl acetate and acetonitrile 
to provide 0379 g of 2-(methoxyethyl>l-{2-[(3-phenylprop-2-ynyl)oxy]ethyl)-l/f- 
imidazo[4.5-<:]quinolin-4-aminc as a white solid. ni.p. 134 J-135.5 »C. 

20 Analysis.CalculatedforC«H,^40,: %C, 71.98; •^H. 6.04; %N. 13.99. Found:%C. 
72.21; %H. 5.98; %N. 14.29 

'HNMR(300 MHz. DMSO-d«) 5 8.09 (d. J - 8 J Hz. 1 H). 7.62 (d. J = 8.3 Hz, 1 H). 7.41 
(t, J = 8.3 Hz. 1 H). 7.28-7.36 (m. 3 H). 7.18-7.24 (m, 3 H). 6.50 (s, 2 H). 4.82 (U = 4.9 
Hz. 2 H). 4.36 (s. 2 H). 4.01 (U - 4i>. 2 H). 3.84 (U - 6.8 Hz, 2 H). 3.29 (s. 3 H). 3.23 

25 (t, I = 6.8 Hz. 2 H) 

MS (CI) for Cm^4N402 m/z 401 (hOt). 255. 183 
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Example 121 
2-(2-MctiioxyctliyI)-l-[2-(3iplicnyIpiopoxy)cfliyll- 
lif-inudazo[4^'-c]quinolin-4-aimne 




5 

PartA 

Using the general method of Example 12 Part B, 2-<2-methoxyethyl>l-{2-[(3- 
phenylpTop-2-ynyl)oxy]o&yl}-li/-nmdazo[4^-c]q\iinolino (O g,3.11 mmol), was 
hydiogcnatcd to provide 1.01 g of 2-(2-mcthoxycthyl>l-[2-{3-phenylpropoxy)ethyl]-l/r- 
10 niiidazo[4,5-c]quino]ine as an ofl. 

MS (CI) for C24H27N3Q2 m/z 390 (MH^, 235 
PaitB 

Using the general method of Example 1 Part B, 2-(2-methoxycthyI)-l-[2-(3- 
phcnylpropoxy)ethyl]-li/-imida2o[4,5-c]quinolinfi (1.01 g, 2,60 mmol) was oxidized to 
15 provide 1.05 g of 2-(2-mcthoxyethyI)-^[2-{3-phenylpropoxy)ethyl]-L^^-imida2o[4.5- 
c]quinoliIle-5N-oxide as an brown oil. 
PartC 

Using the general method of Example 1 15 Part C, 2-(2-mctiioxyethy!>l-[2-(3- 
phcnylpropoxy)ediyl]-l//-imidazo[4,5-c]quinoline-5N-oxido (1.05 g, 2.601 mmol) was 
20 aminated. The resulting brown solid was purified by chromatography over silica gel (98/2 
dichloromethanc/metbanol), recrystallization from ethyl acctatc/hexane to provide 0.1 1 1 g 
of 2-{2-mcthoxycAyl)-l -[2-(3i)heriylpropoxy)ethyl]-l/f-inridazo[4,5-c]quinolin-4-anu^ 
as a white solid, m.p. 103.8-104.5''C 

Analysis. Calculated for Cj^j^^Pi (H20>u: %C, 70.63; %H. 7,01; %K, 13.73. Found: 
25 %C, 7038; %H, 6.80; %N, 13.57 
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'HNMR (300 MHz. DMSO^) 5 8.09 (d, J = 7.3 Hz. 1 H). 7.63 (d, I = 8.3 Hz, I H). 7.42 
(t. J = 6.8 Hz. 1 H), 7.22 (U = 7-8 Hz. 1 H). 7.08-7.15 (m, 3 H). 6.89 (d. J = 5.4 Hz. 2 H). 
6.49(s.2H). 4.78 (U = 4.9Hz,2H). 3.86 (t.J = 6.8.2H). 3.80 (U = 5.4Hz.2H).3.30 

(s. 3 H). 3 J2-3.28 (m. 4 H). 139 (t. J = 8.3 Hz, 2 H), 1.62 (p. J = 8.3. 6.4 Hz. 2 H) 
5 MS(CI)forC24HMN4Oam/z405(MH*).373.235 



Example 122 

2-(Ethoxyinethyl)-l-l2-[(3-phenylpiop-2-yiiyI)oxy]ethyl}- 
lH-Mda2o[4.5-clquinolin-4-ainjiio 




Part A 



Using the genaal method of Example 1 Part A 2-[2-{efl.oxymethyl>W- 
15 imidazol4.5^]qmnolii.-l-yl]etbanol (1.39 g, 5.123 mmol) was reacted withpropargyl 

biomide(80% intoluene. 1.7 mL. 15.37 mmol) to provide 1.6 gof 2-(ettoxyme.hyl>l- 
[2-{prop-2-ynyloxy)ethyli-l//-imidazo[4.5^1qninoline as an oiL 
MS (CI) for CigH„NjOi m/z 310 (MH*), 371. 270 
PartB 

20 Using the pmenamethod of Example 12Part A, 2Kcthoxymethyl)-H2<piop-2- 

ynyloxy)e«hyll-lH-imidazo[4.5^]quinoline (1.5 g. 4.13 mmol) was reacted with 
iodol,enzene(0.51mI,4.54mmol).t40»C Ate 50 minutes the reaction was judged 
complete. TTk volatDes were removed imdern«toced pressure and Ihe resulting oil was 
partitionedbetweendichlonHnethaneand5%aqueous8odimnbicarbonatc. Ibeaqueous 

25 l.yctw«.extractedwi.hdicbloromethane. m organic fiactions were combined, washed 
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with brine, dried with anhydrous fiodium sulfate, and then concentrated under reduced 
pressure to leave a brown oil. The oil was purified by chromatography over silica gel 
(98/2 dichloromethane/methanol) to provide 1^5 g of 2-(etfaoxymethyl)-l-{2-((3- 
phcny^rop-2-ynyl)oxy]cthyl}-l^-iinidazo[4,5-c]quinoline as a brown glassy solid. 
5 MS(CI)forC24H23N3Q2m/z386(MH*),342,272 
Parte 

Using the general method of Example I PartB, 2-(c^oxymcthyl)-l-{2-t(3- 
phonyIprop-2-ynyl)oxy]ethyl}-l/f-inuda2o[4,5-c]quinoIine (0.655 g. 1.70 mmol) was 
oxidized to provide 0.68 g of 2-(ethoxymetiiyl}-l-{2-[(3-phenylprop-2-yxiyl)Qxy]etfayl)- 
1 0 l/r-imidazo[4,5-c]quinoline-5N-oxido as an oil 
PaitD 

Using the general method of Example 115 Part C 2-(ethoxyrocthyl)-l-{2-[(3- 
phcnylpn)p-2-ynyl)oxy]cthyl)- lif-imida2o[4,5-c]quinoline-5N-oxide (0.682 g, 1 .700 
mmol) was aminated. The resulting brown solid was purified by chromatography over 
15 silica gel (98/2 dichldrometfume/melhanol) to provide 0 J:97 g of 2-(ethoxymethyl>-l-{2- 
((3i}beny]prop*2-ynyI)oxy]etiiyl}-lH-imidazo[4,5-c]quinolin-^aini^ as a white granular 
soUd.m.p. 110.8-111.7*^0. 

Analysis. Calculated for C24H24N4Q2 (H20)o.i: %C, 71.66 ; %H. 6.06; %N, 13.93. Found: 
%C, 71.56; %H, 5.96; %N, 13.74 
20 NMR (300 MHz, DMSO-d<) 5 8.13 (d. J - 7.8 Hz, 1 H), 7.63 (d, J = 8.3 Hz, 1 H), 7.44 

(t, J - 6.8 Hz, 1 H), 7.28-7.36 (m, 3 H), 7.19-7.26 (m, 3 H). 6.67 (s, 2 H), 4.88 (t, J = 5.4 
Hz, 2 H), 4.81 (8, 2H), 4.38 (s, 2 H). 4.03 (t, J - 5.9, 2 H), 3.55 (q, J = 6.8. 73 Hz. 2 H), 
1.15 (t. J -6.8 Hz. 3 H) 

MS (CI) for C24H24N4O2 miz 401 (MH*), 371, 285 
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Example 123 
2-ButyM-{2-I(3-phcnylprop-2-ynyl)oxy]ethyl}- 
lif-niiidazo[4^-c]qomolm-4-ainiiic 




5 

Part A 

Using the general mctbod of Example 1 Part A, 2-(2T]^utyH/r-iniidazo[4> 
c]quinolinrl-yI)ctbanol (5.0 g. 1 8.56 mmol) was reacted with propargyl bromide (80% in 
toluene. 63 mL. 55.62 mmol) to provide 4.02 g of 24)utyl-H2-(piop-2-ynyloxy)ethfyl]. 
10 lfr-imidazo[4.5-c]qumoline as a tan solid, 

MS (O) for CsHaiNaO m/z 308 (MH*). 268, 220 
PartB 

Using the general me&od of Example 12 Part A, 2-butyl-l-[2-(prop-2- 
ynyloxy)c%l]- W-imida2o[4,5-clquinolinc (4.0 g, 13.08 mmol) was reacted with 
15 iodobenzenc (1.6 ml, 14.38 mmol) at 90 "C. After 15 minutes the reaction was judged 
complete. Hie volatiles were removed under reduced pressure and the resulting oil was 
purified by chromatography over silica gel (98/2 dicUotomcthaneAne&anoI) and 
itcrystallization ftom mixture of ethyl acetate/hexane to provide 3.1 g of 2-butyl-l-{2- 
[(3-phenylprop-2-ynyl)oxy]efliyl}-li/-imidazo[4,5^]quinoline as a tan solid. 

20 Part C 

Using the general method of Example 1 Part B, 2-butyM-{2-[(3-phcnylprop-2- 
ynyl)oxy]ethyl}-l/r-imidazo[4.5-c]quinoline (1.0 g, 2.61 mmol) was oxidized to provide 
1.0 g of 2-butyl4-{2H(3-pheny1prop-2.ynyl)o3^]cthyl)-lJf-imidaz^ 
oxide as an oiL 
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PaitD 

Using the general method of Example 115 Part C, 2-butyH-{2-[(3'phenylpiop-2- 
ynyI)oxy]ethyl}-l/^imidazo[4^*c]quino1ise-5N-oxide (1.04 g, 2.60 mmol) was ammated. 
The resulting brown solid was purified by trituration with ethyl ether, two times with 

5 chromatography over silica gel (8/2 dichloromethane/ethyl acetate, 98/2 

dichloromethanc/methanol) to provide 0.450 g of 2-butyl-l'{2-[(3-phenylpT0p-2- 
ynyI)oxy]cthyl}-lH-imida2o[43-c]quinolin-4-amine as a white powder, m.p. 133-140 X. 
Analysis. Calculated forC25HMN40 (HiO)©^: %C, 74.67 ; %H, 6.62; %N, 13.93. Found: 
%C. 74.65; %H, 6.60; %N, 14.00 

10 *H NMR (300 MHz, DMSOd*) 8 8.08 (d, J - 7.8 Hz, 1 H), 7.61 (d, J = 73 Hz. 1 H), 7.41 
(t, J - 73 Hz, 1 H), 7.29-736 (m, 3 H), 7.17-7.24 (m, 3 H). 6.45 (s, 2 H), 4.78 (t, J =- 4.9 
Hz, 2 H), 434 (s, 2 H), 4.01 (t, J = 4.9, 2 H), 2.95 (t, J - 8.3 Hz, 2 H). 1 .81 (p, J = 73, 83 
Hz, 2 H), 1.44 (sextet, J = 73, 73, 7.8 Hz, 2 H), 0.93 (t, J - 73 Hz, 3 H) 
MS (CI) for C2JH26N4O m/z .399 (MH*), 283. 267 

15 

Example 124 

2-Butyl-l-[2-{3-phenylpn)poxy)ethyl]-l//-inudazo[4,5-c]quinolin-4^ 




PartA 

20 Using the genera] method of Example 12 Part B, 2-butyl-l-{2-[(3-phenyIprop-2- 

ynyI)oxy]cthyl}-li/-iniidaz»[4,5-c]qumolinc (2.4 g. 6.26 namol) was hydrogenated to 
provide 1.67 gof 2-butyl-l-[2-<3-phcnylpiopoxy)ethyl]-l/f-imidazo[4,5-c]quinoiineasa 
white soHd. 

MS (O) for C23H29N3O m/z 388 (MH*), 279 
25 PartB 
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Using fbe genoal method of Example 1 PaitB. 2-butyl-l-[2-(3- 
^htay\pi«pf«cy)ta^ 0 -68 & 4-34 mmol) was oxidized to 

provide 1.75 g of 24)tttyl-l-l2K3-pheivlpropoxy)e%l]-W-imida2o[4.5-c]qpunolm^^ 

oxide as glassy solid. 
5 MS{CI)foiC2jH»N3O:m/z404(MH*),388 

Pane 

Using the genend method of Example 115 PartC.2-b«tyM-P-(3- 
phenylpiopoxy)ethylVlH-imidazo[4^1qainoline-5NK«ide (1.75 g. 4.34 mmol) was 
aminated. Tte resulting tan soHd was purified by reciystaDization from acetomrf^ 
10 provide 0572 g of 24.utyl-l-[2<3-phcnylpropoxy)ethyI^lH-imida2ol45-c]quinoli^^ 
amine as tan crystalline solid, m.p. 80.8-81J 'C. 

Analysis. Calculated forC.5H,oN.O(H,0>u: %C. 73.61 ;%H. 7.56; %N. 13.73. Found: 
%C 73.3; %H, 7.65; %N, 13.67 

'HNMR(300 MHz. DMSO^) 5 8.07 (d. J- 8J Hz. 1 H). 7.62 (d.1- 83 Hz. I H).7.41 
15 (t. J = 73 Hz. 1 H). 7^1 (t. I " 73 Hz, 1 H). 7.05-7.14 (m. 3 H). 6.89 (d. J = 73 Hz. 2 H). 
6.45 (s. 2 H). 4.74 (U = 4.4 Hz. 2 H). 3.80 (U - 4.9. 2 H). 304 (U = 5.9 Hz. 2 H). 2.98 
(U-7JJHz.2H).239(t.J = 7.8Hz.2H).1.84(p.J=-7.3.83Hz.2H).1.62(p.J = 7.8. 

5.9 Hz. 2 H). 1.48 (sextet, J = 7.3. 73. 7.8 Hz. 2 H). 0.95 (t. J = 73 Hz. 3 H) 
MS (CI) for Ci5H3oN«0 m/z 403 (MSt). 213 



20 



25 



Example 125 

l-t2-(Benzytoxy)ethyll-2Kethoxymethyl>lif-inndazo[4>*]quinoli^^ 

•3 




Put A 

Using the general method of Example I Part B. l-[2-(benzyloxy)ethylh2- 
(ethoxymethyi>lH-imidazol4.5.<lq»inoline (0324 g. 0.897 mmol) was oxidized to 
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provide 0338 gof l.[2<b<mzyloxy)etfayll-2-(ethoxymethyl>lH-imi 

5N<oxidc as a brown oil. 

PaitB 

Using the general method of example 115 Part C, l-[2-(benzyloxy)cthyll-2- 
5 (cthoxymethyl>lif-imida2o[4,5-cl(iuinolinc-5N-oxi (0.339 g, 0.897 mmol) was 
aminatcd. The resulting tan solid was purified by rcciystallizcd from acetonitrile to 
provide 0.187 g of l.[2-(bcnzyloxy)cthyl]-2-{cthoxymcthyl>lfr-imidazo[4^K:lquino^^ 
4-amine as a white powder, m-p. 144.5-146.0 *C. 

Analysis. Calculated for C22Hj4N40z: %C, 70.19; %H. 6.43; %N, 14.88. Found: %C, 
10 69.96; %H, 6.29; %N, 1 5.09 

'H NMR (300 MHz. DMSO^) 5 8.08 (d, J = 7.8 Hz. 1 H). 7.61 (d, J - 8.3 Hz. 1 H), 7.43 
(t. J - 6.8 Hz, 1 H), 7.19-7.24 (m, 4 H). 7.1 1-7.14 (m. 2 H). 6.6 (s. 2 H). 4.87 (t. J = 5.4, 2 
H). 4.79 (s, 2 H). 4.44 (s, 2 H). 3.90 (t. J - 5.4, 2 H). 3.52 (q, J = 6.8, 6.8 Hz. 2 H). 1 .13 (t. 

J = 6.8Hz,3H) 
15 MS(CI)forC22H24N402m/z377CMH*),331.241 



Usmg the general mcAod of Example 1 Part B, l-[2'{bcnzyloxy)ethyl]-2-butyl- 
lf/-imida2o[4^-c]quinoline (2.3 g, 6.39 mmol) was oxidized to provide 2.4 g of l-[2. 
(benzyloxy)cthyl]-2^utyl.l/f-imida2D[4,5-c]quinoline-5N^^ as a brown oQ. 
MS (CI) for CijHisNjOa m/z 376 (MH*). 360, 270 



Example 126 

l-[2KBenzyloxy)ctibyl]-2-butyl-lif-imidazo[4,5-c]quinolin-^ 




20 



PartA 



25 



PartB 
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Using the general method of example 1 Part C. l-{2-{baMoxy)cthyl]-2-butyl-l//- 
iinida2o[4.5-c]qaiDoliDe-5N-oxide (2.4 g. 639 mmol) was reacted with trichloroacctyl 
isocyamte (1.45 g. 7.678 inmol) to provide 3.3 g of >f-{H2-<benzyloxy)cliiyll-2-b«tyl- 
lfl:imidazol4,5-«lqiiinoKiH^yl}-2^^-tricUotoacctaimde as a biown ofl. 

5 Parte 

Using the genend melhod of example I PartD, W^{l-[2-{bcnzyloxy)elhyll.2-butyl- 
lfl^inudazo[4^-clquiiiolm-4-yl}-2^>trichloroacetanride (3 J g, 6.39 mmol) was 
hydiolyzed with sodium methoxide (5 mL of 25% in mcthflnol). The resulting tan soUd 
was purified by chromatography over silica gel (98/2 dichloromethane/methanol), 
10 rcciystallized ftom methanol and dried under vacuum at 60 "C for 18 horns to provide 

0.174 g of l-t2-{benzyloxy)ethyl]-2-butyI-W-im5dazDl4^H:]quinolin^ as a white 

soUd,m.p. 133-135 

Analysis. OilculatcdforCDHMN40: %C, 73.77; %H. 7.00; %N. 14.96. Found: %C 
73.51; m 7.06; %N, 14.92 
15 'H NMR (300 MHz. DMSO^) 5 8.03 (d, J = 7.3 Hz. 1 H). 7.60 (d, J = 8.3 Hz. 1 H). 7 39 
(t, J = 6.8 Hz, 1 H). 7.17-7.24 (m, 4 H). 7.10-7.12 (m. 2 H). 6.45 (s. 2 H). 4.76 (t. J = 5.4. 2 
H). 4.41 (s, 2 H). 3.89 (t, J - 4.9. 2 H). 2.94 (t, J = 83 Hz. 2 H). 1.77 (p. J = 7.8. 7.8 Hz. 2 
H). 1.40 (sottet. J = 7.8, 7.3. 6.8 Hz. 2 H). 0.91 (t. J = 7.3 Hz, 3 H) 
MS (CI) for C2jHmN40 m/z 375 (MH*). 242, 183 



20 



Example 127 

l.[2-(Bcnzyloxy)e%l]-2-methyl-U/-imidazo[4.5^]quinolin-4-amine 




Part A 
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Using the general method of Example I Part B,l-{2-(bcnzyloxy)etfay]]-2-methyl- 
lH-umdazo[4,5-c]quinoline (6 g, 1 8^ mmol) was oxidized to provide 63 g of 1*[2- 
(bcnzyIoxy}et}iyl]-2-metbyl-lH^imidazo[4,5-c]quinoIine-5N-oxide as a biown solid. 
PattB 

5 Using the general method of example 1 Part C, l-l2-(benzyloxy)ediyl]-2-mediyl- 

l//-nnidazo[4,5-<:]quinolinc-5N-oxide (6.3 g, 18.9 mmol) was reacted wifli trichloroacetyl 
isocyanate (4.95 g. 26.27 mmol) to provide 10.4 g of /A{l-[2-(bcnzyloxy)cthyl]-2-methyl- 
l/^imidazo[4^-c]quinoIin4-yl}-2^;2-tIichlo^08cetamide as a brown solid. 
Parte 

10 Using the general method of example 1 Part D, 7/-{l-[2-(bai2yloxy)cthyl]-2- 

mctbyl-l/f-imidazo[4^-c]quinolin-4-yl}-2^^-trichloroacetami^ (10.46 g, 21.89 mmol) 
was hydrolyzed with sodimn methoxide (20 mL of 25% in methanol). The resulting brown 
solid was purified by chromatography over silica gel (98/2 dichloromethane/mettianol) 
and dried under vacunm at 60 *'C for 1 8 hours to provide 1 .036 g of l-[2- 

15 (benzyloxy)ethyli-2>metlxyl-lH-xmidazo[4,5-^]quinoU^ 
159-160X. 

Analysis. Calculated for C20H20N4O: %C, 72.27; %H. 6.06; %N, 16.85. Found: %C. 

72.17; %H. 5^6; %N. 16.81 

NMR (300 MHz. DMSO-d^) 5 8.04 (d, J = 7.3 Hz, 1 H), 7.59 (d, J = 8.3 Hz, I H). 7.39 
20 (t. J = 8.3 Hz, 1 H), 7.15-7^7 (m, 4 H), 7.08-7.13 (m. 2 H), 6.49 (s, 2 H). 4.75 (t, J = 5.4, 2 
H). 4.43 (s. 2 H), 3.90 (t, J « 5.4, 2 H). 2.61 (s, 3 H) 
MS (CO for CjoUTjtUO m/z 333 (MH*), 243, 199 
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Example 128 

l.[2KBcnzyloxy)cthyt]-2K)ctyl-l/f-iimdazo[4,5-c]^ 




Part A 

5 Using fee general method of Example 1 Part B, l-t2-<beiizyloxy)eajyl]-2-octyl- 

lH-nmdazo[4,5-c]quinoline {2.4 g, 5.8 mmol) was oxidized to piowde 2.5 g of l-[2- 
(bcn2yloxy)ethyl>2-octyl-lH-iniidazo[4^-clquinoline-5N-<aid^ as a teown oil. 

PartB 

Using fl« gen«aal medMd of example 115 Part Q K2Kbcnzyloxy)c%q^^ 
10 UF.imidazo[4^-<:]quinolnu>-5N-oxide (2.50 g. 5.80 mmol) was aminated. The resulting 
oQ was purified by chiomatograpliy over silica gel (98/2 dicUoromethane/methanol) and 
reciystBlliKd &om acetonitrilc to provide 0.75 g l-t2-(bcn2yloxy)ethyll-2-octyl-Lff- 
imidazo[4,5-c]quinolin-4-aniine as a white powder, m.p. 1 IWl 1 "C- 
Analysis. Calculated for Cz7H34N40: %C. 7531; %H. 7i>6; %N. 13.01. Found: %C 
15 75.20: %H, 7.88; %N, 13.00 

•H NMR (300 MHz. DMSO^) 6 8.03 (d. J =■ 7.8 Hz, 1 H). 7.60 (d, J = 8.3 Hz, 1 H). 7.40 
(t. J = 7 J Hz, 1 H). 7.17-7.26 (m, 4 H), 7.10-7.13 (m, 2 H), 6.45 (s. 2 H). 4.76 (t. J = 4.9. 2 
H). 4.41 (s. 2 H), 3.88 (t. J - 4.9. 2 H). 2.93 (U = 7.8 Hz. 2 H). 1.79 (p. J = 7.3. 73 Hz. 2 
H). UO-138 (m. 10 H). 0.85 (t, J = 63 Hz. 3 H) 
20 MS (O) for C27HMN4O m/z 43 1 (MH^. 291. 214 



136 



wo 02/46189 



PCT/USOI/46581 



Example 129 

2-(2-Mdihoxyethyl)-l-(2-plienoxyetfayI)-l/f-mudazo[4,S-<;]qum 




5 

PaztA 

Under a nitrogen atmosphere, 2-phenoxyetliylanune (17.6 ml, 0.13 mol) was added 
dropwise to a chilled (ice bath) solution of 4-<:hIoio-3-iDtxoqumoline (21.5 g, 0.1 mol), 
trietiiylamine (21.5 ml, 0.16 mo!) in dicMoromcthane (SCO ml). The leactioa was 
10 maintiuned at ambient temperature ovemig^ Water was added and the phaaes were 

separated The organic phase was dried ^gSOO, filtered, and the bulk of fte solvent was 
removed under vacumn. Hexane was added and the solution was chilled in a refrigerator. 
The resulting precipitate was recovered by vacuimi filtration to provide 19.1 g of 3-oitro- 
N-(2-phenoxyetfayl)quinolin-4-amine as a yellow solid. 

15 PartB 

3-Nitro-N-<2-phenoxyethyl)quinDlin-4-aiiiine (6.0 g, 19 mmol), 5% platirmm on 
carbon (1 ^ g) and efliyl acetate (300 ml) were placed in a bydxogcnation flask. The 
mixture was shaken overnight under a hydrogen pressure of 40 psi (2.8 Kg/cm^). The 
reaction mixture was filtered and the catalyst was washed widi ethyl acetate. The filtrate 
20 was dried (MgS04), filtered, and concentrated under vacuum to near dryness. Hexane was 
added and the resultmg precipitate was collected by vacuum filtration to provide 4.9 g of 
N^-(2-ph«noxyBdiyl)qdnoline-3,4-diamine as a pale yellow soHd. 

Parte 

3-metboxypropano^ chloride (0.86 ml» 7.9 mmol) was added dropwise over a 30 
25 mmutB period to a chilled (ice bath) sohition of N*-(2-pbcnoxycthyl)quinolinB-3,4-diamine 
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10 



20 



(2.0 g. 12 mmol) in dichloromethane (100 ml). After a few hours, a precipitate foimed 
The solvent volume was reduced under vacuum to near dryness and hexanc (100 ml) was 
added. Vacuum filtration provided 2.9 g of 3-meaioxy-N-{4-[P- 
phenoxyethyl)amino]quinolin-3-yl}piopanaoiide as a hydrochloride salt 

PaitD 

The product ftom Part C (2.9 g) and a 7.5% solution of ammonia in methanol (200 
nd) were placed in a pressure vessel The vessel was sealed and then heated at 1 60 "C for 
6 hours. After the mixture was cooled to amhient temperature, it was concentrated under 
vacuum. TTie residue was partitioned between dichloromethane (150 ml) and water (150 
ml). The ftactions were separated and the aqueous fiaction was extracted with 
dicUoromethane (100 ml). The orgamc fiactions were comhined, dried (MgS04). and 
filtered. The bulk of flie solvent was removed under vacuum and hexane was added to 
yield a white l^pitate. Vacuum ffltration provided 1.8 g of 2-(2-methc«cyethyI)-l-(2- 
phenoxyeth)4)-lH-imidazo[4,5-c]quinoline as a nAite solid. 



25 



15 PartE 



3-Chloioperoxyben2oic acid (1.5 g. 8.7 mmol. 60% by weight) was added in three 
portions over a period of 20 minutes to 2K2-me«hoxyelhyI)-l-(2-phenoxyethyD-llf- 
toidazo[4.5<]quinolino(1.8g.5.2mmoI)inchloroform(100mD. The ie«!tion mixture 
was maintained at ambiem temperature overnigjit and then washed with saturated sod^^ 
bicarbonatefoDowedbywater. The organic fiaction was dried (MgSO^) and concentmted 
under vaomm to near dryness. Hexane was added and the lesulting precipitate was 
recovered by vacuum filtration to yield 1 .6 g of 2-{2-methoxyethyl)-l-(2-phenoxyelfayD- 
m-mudazo[4.5-c]quinoline-5N-Qxide as a Ught yeOow powder. 

PartF 

Under a nitrogen atmosphere. tricUoroacetyl isocyanale (0.8 ml, 6.6 mmol) was 
«ldeddropwisetoa«,hrfonof2K2.methoxyethyl)-l-(2-phenoxyethy04H-imidazo^^^ 
c]quino1ine-5N^xide(1.6g.4.4mmol) in dichloromethanedOO ml) and the reaction was 

nuuntained at ambient temperature for 2 hours. Ammonium hydroxide (5 drops. 7% by 
weight in methanoO was added and the reaction was maintained at ambient temperature 
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for an additional 2.5 days. SodiTm hydroxide (10%) was added and the two phases were 
separated. The organic phase was concentrated and purified by flash column 
chromatography (sflica gel, 9: 1 dichloromethane/melhanol). Fractions containing product 
were combined, concentrated in vacuo, dissolved in boiling toluene, and treated with 
5 activated charcoal. The mixture was filtered to remove the charcoal and Ae filtrate was 
cooled The resulting precipitate was recovered by filtration and dried in a vacuum oven 
(80 to provide 0.68 g of 2-(2-mcthoxyc%l>l-(2-phenoxyethyl>l//-'imida2o[4,5- 
c]quinolin-4-amine as a tan powder, m.p. 171.0-174.0"C. 

*H NMR (300 MHz, DMSO^) 6 8.19 (d. J = 8.1 Hz, IH), 7.64 (d, J = 8.3 Hz, IH), 7.44 
10 (t, J - 7.5 Hz, IH), 729-7.20 (m, 3H), 6.90 (t. J = 7.4 Hz, IH), 6,82 (d, J = 8.2 Hz. 2H). 

6.58 (s. 2H), 5.01 (t, J = 5.0 Hz, 2H), 4.43 (t. J =» 5.0 Hz, 2H)i 3.87 (t, r = 6.9 Hz, 2H). 3.34 
(s. 3H), 330 (t, J - 6.9 Hz, 2H); 

MS (CI) m/e 363.1 820 (363.1 821 cakd for CiiH23N40z, M+H); 

Anal cakd for C21H22N4O2: C, 69.59; H, 6.12; N, 15.46, Found: C. 69.32; H, 6.17; N, 
15 15.48. 

Example 130 

2-Isobutyl-H2-phcnoxyethyO-li/-imidazo[4,5-c]quinolin-4-amine 



20 




K*-<2-Fhcnoxyothyl)quinolino-3,4-diaminc (1.5 g, 5.4 mmol) and isovaleryl 
chloride (0.8 ml, 6.4 mmol) were combined and treated according to the general 
procedures of Parts C-E of Example 129. The resulting product, 2-isobutyl-l-(2- 
25 phcnoxyc%I)-lH-iinidazo[4,5-c]qubioline-5N-03dde (1.6 g. 4.5 mmql) was dissolved m 
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dichloromethanc (200 ml) and ammonhini hydroxide (50 ml) was added. The reaction 
was chilled (ice hath) andp-toluenesulfonyl chloride (0.85 g, 4.5 mmol) was slowly added 
over a period of 20 minutes. The cooling hath was removed and the reaction was 
maintained at amhicnt temperature ovemight The phases were separated and the organic 
5 phase was sequential^ washed with 1% aqueous sodium caAonate (3>0, water, hrine; 
dried (NazS04); and concentrated to near dryness m vacuo, Hexane was added to provide 
a precipitate. The solid was collected and purified by recrystallization from acctonitrile to 
yield 0.96 g of 2-isobutyl-l-{2-phcnoxycthyl)-l/f-iniidazo[4,5-c]q^olin-4-amin as a tan 
powder, m.p. 176.6-177.8 *C. 
10 *H NMR (300 MHz, DMSO^) 6 8.16 (d, J = 8.2 Hz, IH). 7.63 (d, J « 8.3 Hz. IH), 7.43 

(t, J - 7.6 Hz. IH), 7.28-7.20 (m, 3H), 6.89 (t. J - 7 J Hz. IH), 6.81 (d. J = 8.6 Hz, 2H). 

6.49 (s, 2H). 4.98 (t, J - 4.8 Hz. 2H). 4.42 (t. J =- 4.8 Hz, 2H), X89 (d. J « 7.2 Hz, 2H). 

2.40-2.22 (m, IH), 1.02 (d, J = 6.6 Hz. 6H); 

"CKMR(75MHz.DMSO-d6) 158.6, 153.9. 152.4, 145.5, 132.9. 130.1, 127.1, 126.9, 
15 121.5, 120.8, 1153, 114.7, 66.6, 44.4, 353, 27.1, 22.4; 

MS (CI) m/e 361.2017 (36i:i028 calcd for C22H25N4O, M+H); 

Anal calcd for C22H24N4O: C. 7331 ; H, 6.71; N, 15.54. Found: C, 7333; H, 6.56; N, 

15.79. 

20 Example 131 

2-lsopiopyl4K2-phenoxycthyI)-lH-imidazo[4,5-c]qumolin-4-amnie 




25 N^-^2-PhenoxycthyI)quinoUnc-3.4-diaimne (2.0 g, 7.2 mmol) and isobutyryl 

chloride (0.9 ml, 8,6 mmol) were combined and treated according to tiie general procedure 
described in Example 130. Recrystallization from acetomtrile provided 0.82 g of 2- 
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isopropyl-l-(2'^henoxyethyl)-lif-iniidazo[4,5-c]qumolu^ as a tan soUd, nLp. 
229-231X. 

*H NMR (300 MHz, DMSCMs) 5 8.17 (d, J = 7.5 Hz, IH), 7.65-7.62 (dd, J - 83, 1.1 Hz, 
IH), 7.46-4.40 (dt, J - 8.2, 1.1 Hz, IH). 7.29-7.20 (m, 3H), 6.90 (t, J = 7.3 Hz, IH). 6.81 
5 (d, J = 7.8 Hz, 2H), 6.46 (s, 2H), 5.01 (t, J - 4.9 Hz, 2H). 4.42 (t, J - 4.9 Hz, 2H). 3.54 
(septet, J = 6.8 Hz. IH), L41 (d, J => 6,8 Hz, 6H); 

"CNMR(75 MHz, DMSOhJ«) 159J. 158.5, 152.3. 145.4, 132.6, 130.1. 126.84, 126.78, 
121.5, 120.7, 1 153, 114.6, 66J, 44.1, 25 J. 21.8; 
MS (d) m/e 347.1 872 (347.1872 calcd for C21H23N4O, M+H); 
10 Anal calcd for C2iHaN40: C, 72.81; H, 6.40; N, 16.17. Fonnd: C. 72.48; H, 6.59; N, 
16J0. 

Example 132 

2-Biityl-l -(2-phcnoxycAyI)-l/r-iinidazo[4,5-<:]qiiinolm 

15 




N*-(2-PhcnoxycthyOquinoline-3,4-diamino (2.0 g, 7.2 nrmol), xylenes (150 ml), 
and trimethylorthovalcrate (2.5 ml, 14.3 camol) were combined midcr an atmospbcrc of 

20 nitrogen and heated at reflux temperature for 4 days. The external heat was increased and 
approximately 35 ml of xylenes was. removed by distilladon. The reaction was slowly 
cooled to room temperature and a precipitate fonncd. The solid was recovered by vacuum 
ffltration to yield 2.4 g of 2-butyl.l-(2-phcnoxyethyI>l/r-im2dazo[4,5-c]cpunoli^^ as a 
Hgbt tan crystalline solid. 

25 2-ButyI-l-{2-phenoxycthyi>lif"imidazo[4,5-c]quinoline was treated accoidmg to 

the general procedures described in Parts E and F of Example 129, A final rccrystallization 
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ftom acctonitrile provided 053 g of 2-butyl-l-(2-phenoxycthyI>-llf-iimdazo[4,5- 
c]quinolin-4-amnie as white needles, m.p. 168.3-169.5 "C. 

'HNMR (300 MHz. DMSO-d*) 5 8.16 (d, J = 8.1 Hz, IH), 7.63 (d, J = 8.3 Hz. IH), 7.43 
(t, J = 7.6 Hz. IH), 7.28-7.20 (m, 3H), 6.90 (t, J - 7.4 Hz, IH), 6.82 (d, J - 8.5 Hz, 2H). 
5 6.47 (s, 2H), 4.97 (t. J - 4.8 Hz. 2H). 4.43 (t. I - 4.8 Hz, 2H). 3.00 (t. J - 7.7 Hz. 2H). 1.8 
(m, 2H). 1.47 (in.2H), 0.96 (t, J - 7J Hz, 3H); 

"CNMRPS MHz,DMSOhI«) 158.5. 154i>, 152J, 145.6. 132J>. 130.1, 126.8. 121 J. 
120.7. 115.2, 114.6. 66.7, 44.4, 293. 26.2.21J), 13.6; 
MS (O) m/e 3612032 (361.2028 calcd for CHH25N4O. M+H); 
10 Aimlcalcd&rCBHMN40:C.73.31;H.6.71:N,15.54. Fomid:C. 73.15; H. 6.69; N. 

15.57. 

Example 133 

; l^-Phen«tyethyl)-2-(plienoxymethyI)-lH-iim^^ 




According to the general procedure described in Part C of Example 129. 
phonoj^^ chloride (U ml. 8.6 mmol) was reacted wifli N*-(2- 
20 ptenoxyetlvI)quiDolim^3.4^Kamine(2.0g.7.2nnnol^^ n,c product of this reaction was 
treated according to tto general procedures described in Parts D-F of Example 129. 
lUcrystallization ftom acetomtrileprovided0.65gof the final product. l-{2- 
phenoxycthyl>2-{phenoxymetfayI)-lMdazo[4.5-c]quinolin.4-a^ as a tan powder. 

m-p. 168.5-170.0^ 

25 •HNMR(300MHz.DMSO^88:25(d,J-7.9Hz.lH).7.64(dd.J = 8.3.1.0 Hz,lH). 
7.47 (m.lH),7J8-7.14(m,7H).7.01(U = 7.3 Hz. 115. 6.89 (U-73Hz,lH).6.81(d, 
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J = 7.8 Hz, 2H), 6.69 (s, 2H), 5 J3 (s. 2H), 5.29 (t, J = 5.0 Hz. 2H). 4.48 (t, J = 5.0 Hz. 

2H); 

"CNMR(75 MHz, DMSO^) 158.5, 152.7, 149 Jl. 146.1, 134.1. 130.2, 130.1, 127.6, 
127.0, 126.9, 122.0. 121.6, 121.5, 121.4, 1153, 115.1. 114.7.66.6,62.7.45.0; 
5 MS (CI) m/o 41 1.1813 (411.1821calcdforC25H23N402,M+H); 

Anal calcd for C2sHnN402: C, 73.15; H, 5.40; N, 13.65. Found: C, 73.36; H. 530; N. 
13.66. 

Example 134 

10 2-{4-Mefiioxybcnzyl>H2-pbcnoxyetfayl>l/f-imidazo[4,5-clqum 




According to the general procedure described in Part C of Example 129, 4- 
1 5 methoxyphenylacctyl chloride (1 .2 ml. 7.9 mmol) was reacted with K*-{2- 

phenoxycthyI)quinoline-3,4-diaminc (2.0 g, 7.2 vamoT). The product of this reaction was 
treated according to the general procedures described in Parts D-F of Example 129. 
ReciystalHzation &xjm acetonitrile provided 1.1 g of the final product, 2-(4- 
methoxybcn2yI>l-(2-phenDxycthyI>-I/^imida2o[4,5-c]quinolin-4-a as a tan solid, 

20 uLp. 201.0-203.6^. 

^H NMR (300 MHz, DMSO-d«) 5 8.15 (d. J = 8.1 Hz. IH). 7.63 (d. J = 83 Hz. IH). 7.43 
(t, J -= 7.6 Hz. IH), 7.26-7.1 8 (m. 5H), 6.93^.87 (m. 3H). 6.74 (d. J - 8.2 Hz. 2H). 6.58 
(s. 2H). 4.89 (t, J = 5.1 Hz. 2H), 4.40 (s. 2H). 4.24 (t. J - 5.1 Hz. 2H). 3.70 (s, 3H); 
MS {O) m/e 425.1948 (425.1978 calcd for CieHziNiOi. M+H); 

25 Anal calcd for C24H24N4O1: C. 73.57; H. 5.70; N. 13.20. Found: C, 73.25; H, 5.93; N, 
13.06. 
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Example 135 

2<:ycIopentyl-l-{2-pbenoxye%l)-l^-iinida2o[4,5-c]qiiin^^ 




5 

N*-{2-pliciKsxycthyl)quinolme-3,4HiiainiM (2.0 g, 12 mmol) and 
cyclopcntanccaibonyl chloride (1.1 ml, 8.6 mmol) were combined and treated according to 
the general procedure described in Examplel30. Reciyatallization fixwn acctonitrile 
provided 1 .4 g of 2-<<yclopcntyl-l-(2-phcnoxyetliyl)^l/f-imidazo[4,5-c]qu^ 
10 as a tan solid, m.p. 216.0-2175'C. 

*H NMR (300 MHz, DMSO-diO 5 8.17 (d, J - 8.1 Hz, IH), 7.63 (d. 3 - 8.2 Hz, IH), 7.43 
(t, J - 7.6 Hz, IH), 7 Jt8-7.20 (m, 3H), 6.90 (t, J - 7.3 Hz, IH), 6.81 (d, J = 8.5 Hz, 2H), 
6.46 (s, 2H). 5.02 (t, J = 4.9 Hz, 2H), 4.42 (t. J - 4.9 Hz, 2H), 3.60 (pcntet, J = 82 Hz, 

IH), 2.18-1.67 (m,8H); 

15 "CNMR(75 MH2.DMSCW6) 158.5. 1583, 152.9, 144.6. 133.0. 130.1, 126,8, 121.5. 
120.8, 115.3, 114.7,66.5.44.2,36.1,323,25.3; 
MS (CI) m/c 3732030 (3732028 calcd for C23H25N4O, M+H); 
Anal calcd for C23H24N4O: C, 74.17; H, 6.49; N. 15.04. Found: C. 74.18; H. 6.59; N, 
15.08. 

20 
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Example 136 

2-[(2-MetlM)xycthoxy)methyl]-l-Ci)henoxyethyl>lif-im 




5 

N^'^-pbeiioxyc%l)q[amolmc-3»4-diazn^ (2.0 g» 72 mmol) and 2-(2- 
metiioxyedioxy)acetyl chloride (13 8.6 mmol) were combined and treated according to 

die genera] piocedoie described in ExamplelBO. R^ciystallization from methanol 

provided 1.6 gof 2-[(2-methoxyethoxy)mcthyl>l-<2-pbcnoxye%l>-l/f-iimdazo[^^^ 
10 c]quinolin-4-aniinc as white nccdica, m.p. 170.0-1 7 LS^C. . 

*HNMR (300 MHz, CDCI3) 5 8.06 (dd, J = 8.3, 1.0 Hz, IK). 7.82 (dd, J = 8.4. 1.0 Hz, 

IH), 7.55-7.50 (m. IH), 7.35-7.29 (m, IH). 7.26-7.1 8 (m, 2H), 6.92 (t. J - 7.4 Hz, IH). 

6.79 (dd, J - 8.7, 0.9 Hz, 2H), 5.57 (s, 2H), 5.07 (t, J - 5.9 Hz, 2H), 5.00 (s. 2H), 4.47 (t. J 

= 5.9 Hz. 2H). 3.71 (m. 2H), 3.55 (m. 21^, 3.31 (s, 3H); 
15 "C NMR (75 MHz, CDC13) 158.9, 152.3. 150.3. 146.2. 135.2, 130.3, 128.3, 128.2, 127.6, 

123.1, 122.2. 120.6. 116.1. 115.1,72.1,70.2. 66.6, 66.3, 59.3,45.6; 

MS (CI) m/e 393.1912 (393.1927 calcd for C22H25N4O3, M+H); 

Anal calcd for C22H14N4O3: C, 67.33; H, 6.16; N, 14.27. Found: C. 67.62; H. 6.24; N, 

14J7. 

20 
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Example 137 

2-(CyclopropylmcthyI)-H2-phcnoxyc%l)-lif-mudazo[4^^^ 




5 

N*-{2-phcnoxyetbyI)qumoliiic-3,4Hiiaix^ (1.7 g, 6.1 nunoQ and 
cyclopnapylacc^l chloride (0.86 ml, 73 mmol) vrac combined and treated according to 
the general procedure described in Example 1 30. Recrystallization from mcdianol 
provided 0.86 g of 2-(cyclopropylmethylVK2-phcnoxyethyl>lir-imidazo[^^ 
10 4-amine as a white solid, m.p. 19 1.7-1 92.6°C. - 

NMR (300 MHz, DMSCNt) 5 8.17 (d, J =- 7.5 Hz, IH), 7.63 (dd, J = 8.3. 1.1 Hz. IH), 
7.46-7.41 (m. IH). 728-7.19 (m. 3H). 6.89 (t. J = 7.3 Hz. IH). 6.79 (d. J = 7.8 Hz, 2H). 
6.49 (s. 2H). 4.98 (t. J = 5.0 Hz. 2H). 4.42 (t, J - 5.0 Hz, 2H), 2.99 (d, J = 6.7 Hz, 2HX 

L40-U6 (m, IH), 055 (m. 2H). 0.32 (m, 2H); 

15 

"CNMR(75 MHz.DMSO-d«) 158.6, 154.1. 152.4, 145.5, 133.1. 130.1. 127.0, 126.9, 
121.5.120.8, 115Ji.ll4.7, 72.1.66.6. 44.5,31.1,9.0, 4.6; 

Anal calcd for C22H2aN4O»0.1 H2O: C. 73.35; H. 6.21; N. 15.55. Found: C. 73.23; H. 
6J1;N,1537. 
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Example 138 

2-(2<:yclopcntylcthyl)-l-(2-phenoxycthyI)-lH-tmid^ 




5 

According to the general proceduro described in Part C of Example 129, 3- 
cyclopcntylpropionyl chloride (1.3 ml, 8.6 mmol) was reacted wi1iiK*-<2- 
pheDoxycfliyI)quinolinc-3,4-diaminc (2.0 g, 7.2 mmol). The product of this reaction was 
treated according to the general procedures described in Parts D-F of Example 129. 
.10 Rjccrystallization from acetonitrile provided 0.44 g of the final pix^ 

cyclopcntylcthyl)-l-(2-phenoxycthyl>l/f-imida2ot4^-c]quinolin^ as a white 

powder, m.p. 165.0°C. 

»H NMR (300 MHz. DMSO^) 5 8 J7 (d, J - 8.0 Hz, IH), 7.64 (dd, J = 8.3. 0.80 Hz, IH), 
7.44 (t, J = 7.3 Hz. IH), 7.29-720 (m. 3H). 6.90 (t, J = 7.3 Hz. IH). 6.81 (d. J = 7.9 Hz. 
1 5 2H). 6.60 (s. 2H). 4.97 (t, J « 4.6 Hz. 2H). 4.44 (t. J = 4.6 Hz. 2H). 3 .00 (t, J = 7.6 Hz. 
2H), 1.91-1.77 (m. 5H). 1.64-1.48 (m. 4H), 1.20-1.14 (m, 2H); 

"C NMR (75 MHz. CDCh) 158.2. 155.0, 15L5. 144.7, 133.6. 129.9, 127.5. 127.4, 127.0. 
122.6, 121.9, 119.5, 115.5, 114.5. 66.0.45.7,39.8,33.9,32.3,26.4.24.9; 
MS (CI) m/o 401^336 (401.2341 calcd for C25H2sN40, M+H); 
20 Anal calcd for C25H2gN40: C. 74.97; H. 7.05; N. 13.99. Found: C. 74.67; H, 7.1 1 ; N, 
13.97. 
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Exan^le 139 

l-{2-Pbcnoxyethyl)-2-tctrahydrofuran-3-yl-l/f-imida^ 




5 

N*-^-phenoxyetf]y])quinoliiie-3,4-diaxxiiitt (1.6 g, 5.7 mmol) and tetrafaydrofuran- 
3-caibonyl chloride (058 ml. 73 mmol) were combined and treated according to the 
gcncial procedure described in Example 130. Reciystallization ftom acctomtrile provided 
03 g of l-(2-pbcnoxyctbyl>2-tctrahydrofuian-3-yl-l/f-i^ aa 

10 atansoKd,nLp.235.9-2363*C. 

*HNMR (300 MHz, DMSCMl^) 5 8.18 (d, J - 7.8 Hz, IH), 7.63 (dd, J = 8.3, 1.0 Hz, IH), 
7,44 (dd, J = 7.6. 1.0 Hz, IH). 7.29-7.20 (m, 3H), 6.90 (t, J - 73 Hz, IB), 6.81 (d, J = 7.9 
Hz, 2H), 6.49 (s, 2H). 5 .05 (t, J = 4.9 Hz. 2H), 4.42 (t, J - 4.9 Hz, 2H), 4.24 (m, IH). 4.04- 
3,98 (m, 3H), 3.92-3.87 (m. 1H),2.50-Z30 (m, 2H); 

15 "C NMR (75 MHz, DMSO-dtf) 158.6. 155.2, 152.4. 145J, 133.2. 130.1. 127.0. 126.9. 
121.6, 1203, 115.2, 114.7, 72.1, 68.0. 66.5.44.4, 36.0. 32.4; 
MS (CI) m/o 375.1808 (375.1821 calcd for Qt2H23N402, M+H); 
. Anal calcd for CnHnN4Oz*0.25 HjO: C. 69.73; H. 5.98; N. 14.78. Found: C. 69.90; H. 
5.91; N, 14.90, 

20 
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Exanq)le 140 

l-<2-PhenoxyetfayI)-2-pheiiyi.l/r-iimdazo[44-^]quinol^ 




5 

According to the general procedure described in Part C of Example 129, benzoyl 
chloride (1.0 ml, 8.5 mmoO was reacted with N^-{2-phenoxyethyI)quinoline-3,4-dianmic 
(2.0 g, 7.2 mmol). The product of this reaction was treated according to & general 
procedures described in Parts D-F of Example 129. RecxystaUization 6om methanol 

1 0 provided 0.74 g of die final product, 1 -{2-phenoxyetliyl)-2-phenyl-l/f-inudazo[4,5* 
c]quino]in-4-aniine, as a tan solid, m.p. 182.5-1 84.6X. 

NMR (300 MHz, DMSOd«) 5 8.21 (d. J = 7.9 Hz, IH). 7.83-7.79 (m, 2H), 7.68-7.58 
(m, 4H). 7.48 (t, J = 7.3 Hz, IH). 7.29 (t, J - 73 Hz, IH), 7.16 (m, 2H), 6.85 (t. J « 7.3 
Hz, IH). 6.68 (m, 4H), 5.02 (t, J = 5.1 Hz, 2H), 4.33 (t J = 5.1 Hz, 2H); 

15 "CNMR(75 MHz.DMS0h3<) 158:2, 153.6, 152.9, 146.0, 133.6, 131.1. 130.8. 130J, 
130.1, 1293, 127.9, 127.5, 127.1, 121.9, 121.6, 121.2, 115.4. 114.7,66.1,45.6; 
^f^S (CI) m/c 381.1703 (381.1715 calcd for C24H21N4O, M+H); 
Anal calcd for C24H2oN40*0.25 H2O: C, 74.88; H, 537; N, 14.55. Found: C, 74.42; H, 
5.10; N. 14.48. 

20 
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Example 141 
4-{[2-<4-Ammo-lH-umdazo[4>c]qumolm-l-yl^^^ 




PaitA 

2-{lH-iinida2o[4,5-c]quniolm-l-yl)-l-butBnol (3.0 g, 12.4 mmol) was added to a 
stirring mixture of a-b^>m<>-;^-toluIlitrile (3.0 g, 15.3 mmol), sodium hydroxide (40 ml, 
50%), dicUoromctiianc (40 ml), and bcnzyltrimetfaylammordmn chloride (0.02 g, 0.1 1 

10 mmol). The reaction was maintained for 72 hom and then dflutedw^ 

(100 ml) and water (100 ml). Thephases were separated and Ac aqueous phase was 
extracted with additional dichloromcthane (100 ml). The organic fractions wore 
combined, washed with water, dried (MgSOO, filtered, and concentrated in vacuo. The 
residue was purified by flash colmnn chromatography (silica gel, 9/1 

15 dichloromcthaneAnethanol, Rf 0.48) to provide 2.66 g of 4-{[2^1/f-tmida2o(4.5- 
c]qmnolin-l-yl)butoxy]mcfeyl}ben2onitrile. 

PartB 

3^oroperoxybenzoic acid (2.2 g, 7.5 mmol. 60% by weight) was slowly added 
20 to a solution of 4-{[2<l/f-imida2o[4,5^]quinolin-l-yl)butoxy]methyl}bcnzoni^^ (2.6 g. 
73 mmol) in chloroform (70 ml). The reaction was maintained for 2 hours and Acn 
sequentially washed with saturated sodium bicarbonate (200 ml), water (2 X 100 ml); 
dried (MgS04); filtered; and concentrated to provide 2.7 g of tiie 5N-oxide product 
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Parte 

p-Toluenesulforiyl chloride (1 ,43 g, 7.5 mmol) was slowly added over a 20 minute 
period to a chilled (0 **C) mixture of the product from Part B (2.7 g, 7.3 mmol), 
concentrated aimnonium hydroxide (10 ml) and dichloromethane (20 nal). Monitoring by 
5 thin layer chromatography (9:1 dichloromethane/methanol) indicated that ttie reaction was 
complete witfiin minutes. The reaction was wanned to ambient tenqpeiatuie and fbo 
phases were separated. The arganic phase was sequentially washed with sodium 
carbonate (3X), water, and brine; dried (Na2S04); and concentrated m vacuo. Purification 
of the resulting brown oil by flash column chromatography (silica gel, 92/8 
10 ^chloromethane/mcAanol) followed by multiplo rccrystallizations from ethyl 
ecetate/hexane yielded 0.45 g of 4-{[2-(4-aInino-l/^imida2o[4,5-c]qu^nol^n-l- 
yI)butoxy]methyl}bcnzonit^ile as a tan powder, m.p. 160.0-1 6 LO**C. 
*H NMR(300 MHz, DMSO^) 8 8.41 (s. IH), 8.20 (d, J = 73 Hz, IH), 7.67 (m, 3H). 
7.44 (t, J = 7.3 Hz, IH), 731-721 (m, 3H), 6.72 (s. 2H). 5.26 (broad s, IH), 4.54 (s, 2H), 
15 4.02-3^1 (m, 2H). 2.07 (m. 2H). 0.87 (t, J - 73 Hz, 3H); 

"CNMR (125 MHz,DMSO-d«) 152.2, 145.2. 143.8, 140.1, 132.4, 132.0. 127.5. 126.6, 

126.4. 121.0, 120.5. 118.7. 115.0. 110.0; 

MS (EI) m/e 371.1754 (371.1746 calcd for C22H21N5O); 

Anal calcd for C22H21N5O: C, 71.14; H. 5.70; N, 18.85. Found: C, 70.78; H. 5.65; N. 
20 18.51. 
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Example 142 
4-{{[(2i?)-2-{4-Aimno-l/f-inudazo[4^-c]quin^ 




5 

(2/?)-2-{lJY-iinidazot4,5-c]qumolin'l-yl)butan-l-ol (136 g, 53 mmol) was reacted 
according to the genend proccduies desciibed in Paits A and B of Example 141 to provide 
1 .60 g of the 5N-oxide product 

Trichloioacetyl isocyanate (0.77 ml, 6.5 mmol) was added dropwise to a solutioa 

10 of the 5N-Qxide (1.60 g) and dichloiumedume (25 ml). The reaction was maintained 

ovemig^ and flicn concentrated in vacuo. The resulting red oil was dissolved in methanol 
(25 ml) and sodimn mcAoxide (4.0 ml, 21% in methanol) was added dropwise. The 
reaction was maintained for 2.5 days. The solvent was removed in vacuo and the crude 
product was purified by flash column chromatography (silica gel, 92/8 

1 5 dichloromethane/aicftanol) foBowed by recrystallization from methyl acetate to yield 4- 
({[(2J?)-2-(4-aniino-l-ff-iinida2»[4,5-c]quinolin-l-yl)butyl^ as a 

white solid. The enantiomeric excess (ee) of the final product was determined to be 
greater than 99% based on liquid chromatography (column: CHIRALXDEL® OD-RH; 
clucnt 90/10/OJt pentanc/methanol/triethylaminc; flow rate 2 ml/min, Rt 7.8 minutes). 

20 NMR (500 MHz, DMSO-dfi) b 839 (s, IH), 8.20 (d, J - 7.8 Hz. IH), 7.69 (d, J = 8.1 

Hz. 2H), 7.63 (dd, J - 83, 1.1 Hz, IH), 7.45-7.42 (m, IH). 731 (d. J - 8.1 Hz, 2H), 7 J3 
(m, IH). 6.58 (s. 2H). 5.27 (broad s, IH). 4.57 (s. 2H), 4.03 (dd, J = 103. 6.8 Hz. IH). 
3.93 (dd, J -103. 3.9 Hz, IH), 2.09 (m. 2H), 0.89 (t, J - 73 Hz, 3H); 
Anal calcd for C22H21N5O: C, 71.14; H. 5.70; N. 18.85. Fomid: C. 71.00; H. 5.66; N. 

25 18.64. 
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Example 143 

4-({[{2i>2-{4-Ammo-lH^imidazo[4,5-c]quinolm-l-yl)butyl]o^ 




(2.S)-2'<l/f-imidazo[4^-c]qiimoIiDTl-yI)butaiirl-ol (13 g) was reacted accordmg 
to fbc general pioceduro described in Example 142. RecrystaDization of tbe final pzoduct 
from ctbyl acctatc/hcxanes provided 02 g of 4-({[{ZS>-2K4-amino-l/f-imidazo[4,5- 

10 c]quinolin-l -yI)butyl]oxy}mcthyl)ben2onitrile as a white solid. The enantiomeric excess 
(ee) of die final product was deteimined to be greater tiian 99% based on liquid 
chromatography (column: CHIRALCEL® OD-RH; eluent 90/10/OJl 
pentane/medianol/tricdi^Bmine; flow rate 2 ml/miii, R« 8.7 minutes). 
*H NMR (500 MHz, DMSOd^) 5 8.40 (s. IH), 8.20 (d, J - 8.0 Hz. IH), 7.70 (d, J - 8.2 

15 Hz, 2H), 7.63 (dd. J = 8.3, 1 .1 Hz, IH), 7.46-7.41 (m, IH). 7.31 (d, J = 8.2 Hz, 2H), 723 
(m, IH), 6.62 (s, 2H), 5.27 (broad s, IH). 4.57 (s, 2H). 4.04 (dd, J = 10.3. 6.7 Hz, IH), 
3.93 (dd, J =103, 3.9 Hz, IH), 2.10 (m, 2H), 0.88 (t, J = 7.3 Hz, 3H); 
Anal calcd for C22H21N5O: C, 71.14; H, 5.70; N, 18.85. Found: C, 71.10; H. 5.98; N, 
1856. 

20 
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Example 144 

2-(2-Methoxycthyl)-l-[2-(jnop-2-ynyloxy)c%l]-I^-M 




5 PaitA 

Piopargyl bromide (10.0 ml. 89.8 mmol, 80 % in toluene) and 
benzyltrimediylammoniimi cUoride (0.60 g. 32 mmol) were dissolved in dichloiome&ane 
(130 ml). The solution was treated with sodium hydroxide (130 ml, 50 % wtw m water). 

2- [2•^2-Me^xyethyl>-l/^ioudazo[4^H:]quinDlin-l-y]]cthanol (20.0 g, 73.7 mmol) was 
10 added and ttic mixture was vigqrously stined for 1 8 hours. Thin layer chromatography 

(9/1 chlorofoimAnedianoI) indicated complete conversion. The mixture was diluted with 
water (200 ml) and the phases were separated. The aqueous fraction was extracted with 
additional dichloromethane (3 x 1 50 ml). The combined organic fractions were washed 
widi brine (100 ml), dried (Na2S04X filtered and concentrated to yield 22.7 g of 2-(2- 
15 methoxycthyl>l-[2-<prop-2-ynyloxy)cthyl]-li^imidazo[4,5-c]quinoli^ 
solid. 

*H NMR (300 MHz, DMSO-d<i) 6 9,15 (s, IH), 8.40 (m, IH), 8.15 (m, IH), 7.73-7.64 (m, 
2H), 4.89 (t. J - 5.3 Hz, 2H). 4.10 (d, J - 2,4 Hz, 2H), 3.95 (t, J = 5.1 Hz, 2H), 3.89 (t, J - 
6.9 Hz, 2H). 336 (t, J =» 2.4 Hz, IH), 3.32 (s. 3H). 3^7 (t, J « 6.9 Hz, 2H). 
20 PartB 

2-(2-MefiiotxyetiiyI)-l ^2-(pn>p-2-ynyloxy)ctiQrI]-ljy-iinidazo[4,5-c3quinolinc 
(22.7 73.4 rmnoO was dissolved in chloroform (300 ml) and chilled in an ice water baA. 

3- Chloroperoxybenzoic acid (17.0 g, 127.9 mmol, 77 % max) was added in small portions 
over 30 minutes. Analysis by thin layer chromatography (9/1 chlorofbrm/mefhanol) at 30 

25 minutes indicated diat there was still starting materia] present Additional 3- 

cbloroperoxybcQzoic acid (7.00 g, 52.7 mmol, 77 % max) was added. After 2 hours, the 
reaction was warmed to ambient temperature and quenched by the addition of saturated 
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sodium bicaibonate (100 ml). The aqueous and organic fi:actions were separated and the 
aqueous fraction was extracted with additional chloroform (2 x 50 ml). The combined 
organic fractions were washed with water (100 ml), brine (100 ml); dried (Na2S04); 
filtered; and concentrated in vacuo to provide a dark orange solid. *H NMR indicated less 
S than 5 % S-chlorobenzoic acid in die cmde product The material was used without 
frirther purification. 

'H NMR (300 MHz. DMSO-dj) 6 8.56 (s, IH), 8.33 (d, J 7.7 Hz. IH), 7.99 (d, J = 73 
Hz. IH), 7.38-730 (m, 2H), 4.40 (t, J - 4.8 Hz. 2H). 3.63 (d, J = 2.1 Hz. 2H). 3.47 (t, J - 
4.9 Hz, 2H), 3.40 (t, J = 6.9 Hz, 2H), 2.88 (t, J = 2.0 Hz, IH), 2.84 (s, 3H), Z78 (t, J = 63 
10 Hz,2H). 
Parte 

Under an atmosphere of nitrogen, 2-(2-methoxyethyl)-l-[2-<prop-2- 
ynyloxy)ethyll-l/f-imidazo[4,5H:]quinoline-5N-axide (1.57 g, 4.83 mmol) was dissolved 
in dichlorometbane (25 ml). Trichloroacetyl isocyanato (0.80 ml. 6.71 mmol) was added 

15 dropwise via syringe. The reaction was stirred for 1 hour and &en tiie volatiles were 

removed in vacuo. The resulting residue was treated with medianol (1 5 ml) forming an 
orange suspensioxL A solution of sodium metiioxide (25 % in methanol) was added slowly 
via syringe- The reaction became a dadc orange solution. After 1 .5 hours the reaction 
was quenched by die slow addition of saturated ammonium chloride solution (10 ml). The 

20 metiianol was removed m vncuo. The aqueous residue was extracted with 

dichlorometbane (3 x 1 0 ml) and the organic fractions were combined and washed with 
water (10 ml) and brine (10 ml). The solution was dried (Na2S04), filtered and 
concentrated in vacuo to yield tihe cmde product as an orange solid. Recrystallizadon 
from propyl acetate provided 0.78 g of 2-(2-methorycthyl)-l-[2-(prop-2-ynyloxy)cthyl]- 

25 l//-imidazo[4^-c]quinoKn-4-amine as ofif-white crystals. 

*H NMR (300 MHz. DMSO-d<i) 6 8.05 (d, J = 7.3 Hz, IH), 7.61 (d, J - 7^ Hz, IH), 7.42 
(t^ J - 7.8 Hz, IH), 7.23 (t, J 73 Hz, IH). 6.44 (bs, 2H). 4.78 (t, J - 5.2 Hz, 2H), 4.1 1 (d. 
J - 23 Hz. 2H). 3.91 (t, J » 5.5 Hz. 2H), 3.83 (t, J = 6.7 Hz. 2H). 3.37 (t, J » 2.6 Hz. IH), 
330 (s. 3H). 3.20 (t. J « 6.8 Hz. 2H); 

30 MS(CI)m/c325(M + H); 

Anal calcd for QsHioNiOi: C, 66.65; H. 6.21; N. 17.27. Found: C. 6634; H, 6.05; N. 
16.96. 
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Example 145 

2Hnc%l"l-(2-{[(2E)-3'phcnylprop-2-cnyl]a3cy}e&yl)-lH-imid^ 

amino 




5 

PartA 

Using Ihc general method of Example 1 Part B, 2-(2-metbyl- l/f-imida2o[4^- 
c]quinolin-l-yI)e&yl acetate (12.0 g, 44.56 mmol) was oxidized to provide 8.7 g of 2-{2- 
nicfhyl-5-oxido-lH-iniidazo[4^-c]qmnofin-l-yI)e%l acetate as a brown soKd. Material 
10 was used without fuitber purification. 
PaitB 

A dried round bottom flask was cbazgod wifli a stir bar, 2-(2-methyl-5-oxido-lf/- 
imidazo[4,5-c]quinolin-l-yl)cfeyl acetate (8.7 g, 30.49 mmol), anhydrous 
dhncthylformamidc (80 mL), and anhydrous toluene (100 mL) under nitrogea To this 

1 5 brown mixture was added phosphorus oxycUoride (3.1 mL) by syringe at ambient 

temperature. The reaction solution cleared in a couple of minutes and a sligjht exothemi 
wasobscrved. The reaction was judged to be complete after 30 nunutos. The votetik^ 
were lemoved under reduced pressure. The resultmg biown solid was paititianed between 
dichloromethane and 4% aqueous sodium bicaibonate to a pH of ~8. The aqueous layw 

20 was extracted widi dichloromethane (5x). The organic fractions were combined, dried 
with anhydrous sodium sulfate, concentrated under reduced pressure and dried overnight 
at ambient temperature under reduced pressure to provide 9J2 g of 2^4-chloto-2-mctfayl- 
lfr-imidazo[4,5-€]quinolin-l-yl)cfliyl acetate as a brown oil. 
MS (CI) for CisHMCINiCh m/z 304 (MH*), 262, 218 
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Parte 

A round bottom flask was charge with a stir bar, 2-(4-chloro-2-methyl-l//- 
nnida2o[4,5-c]quiiioliii-l-yI)cthyl acetate {92 g, 30.5 iranol). methanol (200 mL) and 
potassium carbonatB (0.4 g, 3.0 mmol). The reaction was judged complete after stirring 

5 for 5 hours at 26 *'C. The solution was partitioned between chloroform and brine. The 
organic layer was removed and the aqueous fraction extracted witii chloroform (6x). The 
organic fractions were combined, dried widi anhydrous sodium sul&te and concentrated 
under reduced pressure to approximately 200 mL when crystallization was observed. The 
solution was 8tD|ipered and maintained at ambient temperature for 24 hours. The resulting 

10 fine white crystals were collected by filtration to provide 4.49 g of 2-(4-chloro-2-mcfliyl- 
l/f-imidazo[4,5-c]quinolin-l-yI)ethanoL' 
MS (CI) for C13H12CIN3O m/z 262 (MH*), 218 
PartD 

A round bottom flask was charge with a stir bar, 2-(4rchloro-2-methyl-lH- 
1 5 nnidazo[4,5-c]quinolin- 1 -yl)c&ftnol (3 .9 g, 1 4.9 mmol), dichloromcthane ( 1 25 mL), 

aqueous sodium hydroxide (50%, 125 mL), benzyltrimcthylammonium chloride (0.55 g, 
0.003 mmol) and stirred vigorously at ambient temperature. To this mixture was added 
chmamyl bromide (8,8 g, 44.71 mmol) as a solid. After 45 minutes the solution was clear 
and the reaction was judged complete. The solution was poured into ice water (200 mL), 
20 die organic layer separated and was drawn off. The aqueous solution was extracted with 
dichlorometfaane (4x). The organic layers were combined, washed with brine, dried with 
anhydrous sodium sulfate, and concentrated under reduced pressure. The resulting orange 
oil was purified by chromatography over silica gel (dichloromethanc, followed by 98/2 
dichloromethane/mcthahol). The resulting oil was triturated with ethyl ether and the 
25 resulting solid was collected by filtration and dried to provide 4.22 g of 4-chlon>-2- 
mctiiyl-l-^-{[(2E)-3^henylprop-2-«nyl]oxy}ethyI)-lH^hnidazo[4,5-c^ as a 

white solid. 

MS (d) for CiiHwCINaO m/z 378 (MH*), 262, 228 
PartE 

30 4-ChlorO'2-mothyl-l -<2- {[(2E)-3-phenylprop-2-cnyl]oxy } ethyl)- l//-imidazo[4,5- 

cjquinoline (2.12 g, 5.61 mmol), was combined with an ammonia/methanol solution (7%, 
70 mL) in a bomb and heated to 1 50 °C for 1 6.5 hours and cooled to ambient temperature. 
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Analysis indicated that the reaction was incomplete. The solution was concentrated under 
reduced pressure to ~ 10 mL, diluted with ammonia/meflianol (7%, 50 mL) and reacted in 
a bomb at 150 "^C for 8.5 hours to complete the reaction. The solution was partitioned 
between dichloromethane and saturated aqueous sodium bicarbonate and flic organic layer 
5 removed. The aqueous layer was saturated witti sodium chloride and extracted with 
dichloromethane (3x). The organic fractions were combmcd, dried wifli anhydrous 
sodium sulfiitc and concentrated under reduced pressure. The resulting brown soKd was 
recrystalized fiom mcflianol to provide 0.963 g of 2-mcihyM-(2-{[{2E)-3>phe^ylp^op-2- 
cnyl]oxy}clhyi>-l//-^mida2o[4^-c]qmnolin4-am^lC as a white solid, m.p. 111.8-1115 

10 "C. 

Analysis. Calculated for C22H22N4O: %C, 73.72; %H. 6.19; %N, 15.63. Found: %C, 
73.48; %H, 6.25; %H 15.57 

»H NMR (300 MHz, DMSOd^) 5 8.08 (d, J - 7.5 Hz. 1 H). 7.61 (d. J « 8.1 Hz. 1 H). 7.40 
(t, J = 5.6 Hz. 1 H), 7.18-730 (m. 6 H), 6.51 (s, 2 H), 6.31 (d. J - 16.2 Hz. 1 H). 6.17 (dl. 
15 J-15.6. 5.3 Hz. 1 H). 4.76 ft J « 5.0 Hz. 2 H), 4.05 (d. J = 3.9 Hz, 2 H), 3.91 ft J = 5.6, 2 
H), 2.64 (8, 3 H) 

MS (CI) for C22Ha2N40 m/z 259 (MH*). 243. 199 

Example 146 

20 2-mcthyKl-{2-[(3-phenylprop-2-ynyl)oxylcfliyl)-6.7,8^^^ 

c]quinoIin-4-anune 
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PartA 

Using the general method of Example 115 Part C, the 4-ammo group was 
introdaced to 2-<2-methyl-5-oxido-l/f-imidazo[4,5-c]quinolm-l-yI)cthyI acetate (8.47 & 
29.71 mmol). The resulting brown oil was puiified by trituration with acetoiritrile and 
5 dried to yield 3,583 g of 2-(4-amino-2-mcthyl-l/f-imida2o[4,5-<:]quinolin-l -yl)ethyl 
acetate as a tan solid. 

MS (CI) for C13H16CIN4O1 m/z 285 (MH*). 270, 199 
PaitB 

A Pair flask was charged with 2-(4-amino-2-mctIiyl-l//-imidazo[4,5-<:]quinolixi-l- 
10 yl)etfiyl acetate (3.61 g, 12.64 mmol), trifluoioacctic acid (50 mL) and purged with 

nitrogen. To diis sohition was added p]atinmn(rV) oxide (0.5 g). The reaction was judged 
to be complete after 13 days of iiydrogenation at ambient temperature. The solution was 
filtered and the volatiles removed under reduced pressure. The resulting brown oil was 
partitioned between dichloromethano and saturated aqueous sodium bicarbonate to a pH of 
15 ~8. The layers were separated. The aqueous layer was extracted with dichlorometiiane 
(4x). The organic fractions were combined, dried with anhydrous sodium sulfate and 
concentrated under reduced pressine. The resulting white solid was purified by 
recrystallization from ethyl acetatc/mcthanol (9/1) and dried to provide 0.98 g of 2-(4- 
aniino-2-mcthyW,7,8,9-tetiahydr(>-lfr-iniidazo[4,5-c]quinolin-l-yl)cthanoI as a white 
20 solid 

MS (d) for C13H18N4O m/z 247 (MH*), 203 
Parte 

Using the general method of Example 1 Part A, 2-(4-amino-2-mcthyl-6,7,8,9- 
tctrahydit>-l//-imidazo[4,5-<:]quinolin-l-yl)ethanol (0.763 g, 3.098 mmol) was reacted 
25 with propargyl bromide (80% in toluene, 1 ,1 mL, 9.29 mmol) to provide 0.42 g of 2- 
methyl442-<prop-2-ynyloxy)ethyl]-6,7,8,9-tetrahydro-l/r-imidazo[4,5<]q^ 
amine aa a brown oil 

MS (d) for C16H20N4O m/z 285 (MH*), 247, 183 
PartD 

30 Using the general method of Example 1 2 Part A, 2-mediyM ~(2-(prop-2- 

ynyloxy)ctbyl]-6,7,8,9-tetrahydro-l^-iinida2o[4,5-c]quinoliiH*-ainiiie (0.396 g, 1.392 
mmol) was reacted with iodobenzcne (0.17 mL, 1 .532 mmol) at ambient temperature. 
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After 18 houra the reaction was incomplete. The solution was heated to 50 °C for 3 hours 
to complete the reaction. The voUtilos were removed under reduced pressure. The 
xesulting oO was partitioned between dichloromethane and 4% aqueous sodhim carbonate 
and tfic organic layer removed. The aqueous layer was extracted with dichloromethane 
5 (3x). The orgaiuc fiactioxis were combined, dried with anhydrous sodium sul&te and the 
volatilos were removed under reduced pressure. The resulting oil was purified by 
chromatography over silica gel (95/5 dicUoromcftianc/methanol). The resulting white 
solid was dissolved in dichloromethane (2 mL) and reacted with IM HQ in ether (2 mL). 
The volatiles were removed under reduced pressure and the rcsultmg solids rccrystallized 
10 ftomme&anol to provide 0.1089 g of 2-methyl«l.{2-[(3-phcnylprop-2-ynyI)oxy]ediyl}- 

6,7,8,9-tetrahydn>-Lfcr-imidazo[4^-c]quinoliii-4-aniine (hydrochloride)! j as a tan solid. 

Analysis. Calculated forC22H24N40 (Ha)ij (HjOV?: %C, 59.74; %H. 6.22; %N. 12.67; 

%CK 15.23. Found: %Q 59.72; %H, 6.04; m 12.65; %CU 14^ 

»HNMR(300 MHz, DMSO-d«) 5 7.93 (s. 2 H), 7.36-7.40 (m. 3 H). 7Jt8-7.30 (m. 2 H). 
15 4.56(t,J = 5.0Hz,2H).435(s.2H).3.88(t,J-5.3Jl2.2'H).2.92(8,2H),2.69(8,2H). 

2.60 (8, 3 H), 1.73(8, 4 H) 

MS (CI) for C2aH24N40 m/z 361 (MH*). 247, 199 



20 CYTOKINE INDUCnON IN HUMAN CELLS 

An in vitro human blood cell system is used to assess cytoldnc induction. Activity 
is based on the measurement of mterferon and tumor necrosis factor (a) (IFN and TNF, 
respectively) secreted into culture media as described by Testonnan et. al. hi "Cytokme 
Induction by die ImmunomodulatorB hniquimod and S-27609'*, Journal of Leukocyte 

25 Biology, 58. 365-372 (September, 1995). 

RInod CeP ^rtmr^^ ^ <^'^^ 

Whole blood fiom hcal% human donors is collected by venipuncture into EDTA 
VBCUtaincT tubes. Peripheral blood mononuclear cells (PBMCs) arc separated from whole 
blood by density gradient ccntrifugation using Histopaque(S>-1077. The PBMCs are 
30 washed twice with Hank's Balanced Salts Solution and then are suspended at 3-4 x 10* 

cells/mL m RPMI complcto. The PBMC suspension is added to 48 weU tlat bottom sterile 
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tissue culture plates (Costar. Cambridge, MA or Bccton Dickinson Labware, Lincoln Paik, 
NJ) containing an equal volume of RPMI complete media containing test compound. 
Compound Preparation 

The compounds are sohibilized m dimethyl sulfoxide (DMSO). The DMSO 
5 concentration should not exceed a final concentration of 1% for addition to the culture 
wells. 
Incubation 

The solution of test compound is added at 60 |iM to the first weQ containing RPMI 
complete and serial 3 fold ddutions are made in the wells. The PBMC suspension is then 
1 0 added to the wells in an equal volinne, bringing the test compound concentrations to the 
desired range (0,12 to 30 |jlM). The final concentration of PBMC suspension is 1.5-2 X 
10^ cells/mL. The plates are covered with sterile plastic lids» mixed gently and then 
incubated for 18 to 24 hours at 37*'C in a 5% carbon dioxide atmosphere. 
Sepayatioq 

1 5 Following incubation the plates are centxifuged for 5-10 minutes at 1000 rpm 

(-200 X g) at 4'C. The ccll-ftec culture supernatant is removed with a sterile 
polypropylene pipet and transferred to sterile polypropylene tubes. Samples arc 
maintained at -30 to -70^C until analysis. The samples are analyzed for interferon (a) and 
for tumor necrosis factor (a) by ELISA 

20 In terferon ((£) and Tumor Necrosis Factor (a) Analysis bv ELISA 

Interferon (a) concentration is determined by ELISA using a Human Multi-Species 
kit torn PEL Biomedical Laboratories, New Brunswick, NT. Results are expressed in 
pg^nL. 

Tumor necrosis factor (a) concentration is determined using ELISA kits available 
25 firom Gcnzyme, Cambridge, MA; R&D Systems, Minneapolis, MN; or Pharmingcn, San 
Diego, CA. Results are expressed in pg^nL 

The table below lists the lowest concentration found to induce interferon and the 
lowest concentration found to induce tumor necrosis &ctor for each compound. A 
30 indicates that no induction was seen at any of the tested concentrations; generally the 
hi^est concentration tested was 10 or 30 (iM. 
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Cytokme Induction in Human Cells 1 


Example 


Lowest EfTcctive Concentration (pM) 


Number 


inicncrou 


Tumor NeciosiB Factor 1 


1 


0.12 


1 11 I 


2 


1.11 


* 1 


3 


0.12 




4 


0.12 


* 1 


5 


0.12 


111 1 
1.11 1 


6 


0.12 


« 1 


7 


Lll 


A X7 t 


8 


1.11 


m 1 
1 


9 




' * * 1 


10 


l.U 


in 1 

iv 1 


11 


1.11 


* 1 


12 


10 


♦ 1 


13 


10 


10 


14 


10 


10 


15 


0.12 


♦ 1 


16 


0.01 


0.37 


17 


0.12 


0.37 


18 


0.12 


l.U J 


19 


037 


* 1 


20 


* 


* 


21 


0.12 


♦ 1 


22 


0.12 


0.37 


23 


1.11 


* 


24 


0.12 




25 


0.12 


* 
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Cytokine Induction in Humsn Cells 


Example 


Lowest Effective Concentration (^M) 


Number 


Interferon 


Tumor Necrosis Factor 


26 


0.12 




27 


0.12 




28 


10 




29 






30 


333 




31 






32 


10 




33 


0 


<> 


34 


o 




35 


0 




36 




o 


37 






38 


10 


« 


39 


1.11 


o 


40 


0.12 




41 


1.11 


3.33 


42 


0J7 


« 


43 


037 


o 


45 


037 




46 


0.01 


333 


47 


0.12 




48 


0.12 


o 


49 


0.04 




50 


333 


o 


51 


037 


« 


52 


Ul 


0 


53 


Lll 




54 


0.12 


0 
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Cytokiiic Induction in Human Cells 


Example 
Number 


Lowest Effective Concentration QiM) 


Interferon 




55 




« 


56 


1 11 




57 






58 






59 


111 




60 


lit 
1.11 




HA 


3.33 








333 








M 


3.33 




<K 
OJ 


1.11 




00 


♦ 




0/ 


♦ 


30 


Oo 


333 




oy 


1.11 




/U 


037 




71 


333 






111 
l.li 




73 


l.ll 




74 


037 




75 






76 


1.11 




TJ 


0.12 




78 


* 




79 


* 




80 


♦ 




81 


1.11 




82 
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Cytokine Inducdon in Human Cells 


Example 
Number 


Lowest Effective Concentration (pM) 


Interferon 


Tumor Necrosis Factor 


83 


037 




84 


0.37 




85 


037 


« 


86 


037 


0 


87 


1.11 


0 


88 


037 


30 


89 


037 


10 


90 


0.12 


10 


91 


037 


10 


92 


333 


3.33 


93 


0.12 


10 


94 


0.01 


333 


95 


1.11 


0 


96 


0.12 


10 


97 


1.11 


0 


98 


037 


o 


99 


037 




100 


o 


0 


101 


0.04 


10 


102 


037 




103 


o 


10 


104 


0.12 


10 


105 


037 


1.11 


106 


037 


0 


108 


0.00017 


0.04 


109 


0.01 


0.37 


110 


333 




111 


333 
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Cytokme Induction in Human Cells 


Example 


Lowest Effective CcMQccntration (jiM) 


Number 


Interferon 


Tumor Necrosis Factor 


112 


♦. 




113 


Lll 




114 


0.12 


0.37 


115 


0.12 


1.11 


116 




* 


117 


* 


• 


118 


0.01 


0.04 


119 


0.01 


0.12 


120 


0.01 


.0.01 


121 


0.01 


0.04 . 


122 


0.01 


0.12 


123 


0.12 


10 


124 


1.11 


10 


125 


0.01 


0.37 


126 


0.04 


0.04 


127 


0.01 


0.12 


128 


# 


* 


129 


0.01 


0.04 


130 




3.33 


131 




10 


132 


0.01 


3.33 


133 


333 




134 




* 


135 






138 


1.11 


* 


139 






140 




* 


141 


0.12 


0.12 
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Cytokine Induction in Human Cells 


Example 
Number 


Lowest Effective Concentration (fiM) 


Interferon 


Tumor Necrosis Factor 


142 


0.04 


0.04 


143 


Ul 




144 


0.01 


0.04 
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WHAT IS CLAIMED IS: 

I . A compound of the fonnuk ©: 



5 




whcicin: Xi8-CHR3-. -CHRralkyl-, or-CHRa-alkciiyls 
Ri is selected from the g^oup consistmg of: : : 

-alkenyl; 
-aiyUand 

15 -lU-aryU 

Ri is selected firam g?coup consisting of: 

•hydicgcn; 

-aflcyU 

Hdkenyl; 

-hctcroaiyl; 
-hctorocyclyU 
-alkyl-Y-alk^ 
-alkyi-Y-alkciiyl; 
25 -alkyl-Y-aryl; and 



- alkyl or alkcnyl substituted by one or moie substitncnts selected 
fiom the group consisting of. 
-OH; 
-halo^ 
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-N(R3)2; 
"CON(R3)2; - 
-CO-Oi-io alkyU 
^0-0-Cmo alkyl; 
5 -Na; 

-aryU 

4ieteiDaiyl; 

4ieterocyclyl; 

-CO-aiyl; and 
10 -CO-hotcroaxyl; 

R4 is alkyl or HkoayU which may be intcnupted by one or more 
-O-groups; 

each Ba is independently H or Ci.io allyl; 
each Y ia iDdcpendcntiy-0~or-S(0>w-; 
15 niflOto4;and 

each R present is independently selected from the group condstmg of C|.io 
alkyl, Cj.io alkoxy, hydroxy, halogen and trifluoiomc&yl; 
or a pharmaccuticalty acceptable salt thereof. 

20 

2. Acompoundorsalt of claim 1 wherein R| ia -alkyl-BiyL 

3, A compound or salt of claim 1 wheiein R| is -<CH2)o.3-t>hcnyL 

25 4. A compound or salt of claim 1 wherein Ri is -(CH2)o;r-snbstitutcd phenyl 

5. A compound or salt of claim 1 wherein X is -CH(alkyI)(alkyl>- wherein Ihc alkyl 
groups be the same or different 

30 6. A conipound or salt ofclaiml wherein X is -CHi-CHi-. 

7. A compound or salt of claim 1 wherein X is -CH(CiH jXCHa)-. 
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8. A compound or salt of claim i wherein R2 is H. 

9. A compound or salt of claim 1 wherein Ri is alkyL 

5 

10. Acompomidorsaltofclaiml wherein R2 is -alk^-O-alkyi 



11. A compound of the fommlaCa) 




wherein X is -CHR3-. -CHRr aU^K ox -CHRi-aSkcayl-; 

Rio is selected &om the group consistmg of: 
-H; 

15 -alkyl; 

-alkenyl; and 
-aryl; 

Ri is selected horn the group consisting of: 
-hydrogen; 
20 -aikyl; 

-aJkenyl; 
-aryl; 

-hoteroaryl; 
-hcterocyclyl; 

25 HiIkyl-Y-alkyl; 

.4lkyl-Y- alkenyl; 
-alkyl-Y-axyl; and 
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-alkyl or alkenyl substituted by one or more substituents selectsed 
from the group consisting of: 

-OH; 

-halogen; 

-N(R3)2; 

-CO-Cmo alkyl; 
-CO-O-Ci-ioaUqrl; 

-aiyl; 

-hetcroaiyl; 
-hctcrocyclyl; 

-CO-hetoioaiyl; 

nis0tD4; 

each Y is independently -O- or -S(0)<m-; 
each Rj is indq)cndeiitly H or C|.io ^Osyl; and 

each R present is independently selected from the group consistnig of d-io 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromcttiyl; 
or a pbarmaceatically acceptable salt thereof. 

12. A comporaid of claim 1 1 wherein Rw ia aryL 

13. A compound or salt of claim 1 1 whoroin Rio is -<CH2)o-r-phcny!. 

14. A compound or salt of claim 1 1 whercm Rio is -<CH2)o4-^bstitutcd phenyl 

15. A compound or salt of claim 11 wherein X is ^(alkylXatty I)", wherein fte 
alkyl groups can bo the same or different 



16. 



A compound or salt of claim 1 1 wherein X is -CHz-CHz-- 
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17. A compound or salt of claim 1 1 wherein X is -CH(C2H5)(CH2>-. 

18. A compound or salt of cl^ 11 wherein R2 is H. 

S 19. A compound or salt of claim 11 wherein is alkyL 

20. A compound or salt of claim 1 1 wherein R2 is alkyl-O-alkyL 

21. A con^nnd of &e formula (DI) 



10. 




wherein: X ia -CHRj-, -CHRs-alkyl-, or -CHRa-^BcBiiyl-; 

Ri is selected from ^ groi^ consisting of. 
-aryU 

15 -alkenyl; and 

-R4-«yl; 

R2 is selected &om die group consisting of: 
-hydrogen; 
-alkyl; 

20 -ttlkcnyl; 

-aiyU 

-heteroaryU 
-heterocyclyl; 
-alkyl-Y-alkyl; 
25 , -aUcyl-Y-aiyl; 

- alkyl-Y- aJkeny 1; and 
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- alkyl or alkcnyl substituted by one or more substitucnts selected 
fiom the group consistmg of: 



10 



5 



-OH; 

^halogen; 

-N(R3)i; 

-CO-N(R3)2; 

-CO-Cmo alkyl; 

<XW>CMoalkyl; 

-N3; 
-aryU 

-boteroaiyl; 
-bctcrocyclyl; 
-COaiyU and 
•COheteroaxyl; 



15 



Ri is alkyl or alkenyU which may bo intetiupted by one or more 



-O-group^ 

each R3 is independently H or C|.io alkyl; 
each Y is independently -O- or -S{0)w-; 
nia0to4;and 

each R iwesent ia independently selected ftom Ihe group consistmg of C|.io 
alkyU Ci-io alkoxy, hydroxy, halogen and triiluoromethyl; 
or a pharmaceotically acceptable salt d)ereo£ 



22. A compound or salt of clahn 21 wherein R| is ^CH2)o.3-3ubstitutBd phenyl. 



23. A compound or salt ofclaim 21 wherein Ri is Hot aDcyL 

24. A compound or salt of claim 21 wherein Ri is -aDcyVO-alkyl. 



25 
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25. A compound of tbo fonxmia (TV): 

N 




X-0— (CH2)no— C=CRio 
(IV) 



5 wherein: X is -CHR3-, -CHRa-aDcyl-, or -<HR3-aIkc3nyls 
Rio is selected fiom file group consisting oi: 

-ft 

-alkenyi; and 

10 : / ^1; 

R2 is selected from Uie group consisting o£ 
-hydrogen; 

-alkenyl; 

15 -aiyl; 

-hctcroaiyl; 

-bctcrocyclyl; 

HiIkyl-Y-alkyl; 

-alkyl-Y-axyl; 
20 . -aU^l-Yr alkenyU and 

- alkyl or aOcenyl substituted by one or more substituents selected 

fram the group consisting of: 
-OH; 
-halogen; 

25 -N(R,)2; 

alkyl; 
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-CO-O-CMoalky!; 

-N3; 

-aiyl; 

-betcroaiyl; 

5 -hoterocyclyl; 

-CO-aiyl; and 
-CO-heteioaiyl; 
each Rj is iz]dq)CDden1iy H or C|.io alk^; 
each Y is iiidq>endez]lly -O- or - S(0)(^; 
10 n is 0 to 4; and 

each R present is independently selected from the group consistiag of Ci.to • 
alkyl, C uto alkoxy, hydroxy, halogen and trifluoiometl^!; 
or a phannaceutically acccptahlo salt tiicrcof. 

1 5 ' 26. A pharmaceutical composition camprising a therapeatically effective amount of a 
compound or salt of claim 1 and a phamiaceuticaDy acceptable carrier. 

27. A pharmaceutical composition comprising a therapeutically effective amount of a 
compound or salt of claim 1 1 and a phannaceutically acceptable carrier. 

20 

28. A pharmaceudcal composition comprising a therapeuticaUy effective amount of a 
pompound or salt of claim 21 and a pharmaceutically acceptable caixier. 

29. A method of inducing cytokine biosynthesis in an animal comprising administering 
25 a therapeuticaUy cffxtivo amount of a compound or salt of claim 1 to the animal. 

30. The method of claim 29 wherein the cytoldne is IFN-o. 

31. A mediod of indncing cytokine biosynftesis in an aminal comprisixig adm^^ 
30 a therapeutically effective amount of a compound or salt of claim 11 to the animaL 

32. The meAod of claim 3 1 wherein the cytokine is IFN-a. 



175 



wo 02/46189 



PCTAJS01/4W81 



33, A method oftrcatmg a viral disease man animal compris^^ 
thcrapcuticaUy effective amount of a compoimd or salt of claim 1 to the animal, 

5 34. A method oftreating a neoplastic disease in an anxEMlcompria^ 

flicrapeuticany effective amount of a compound or salt of claim I to the animaL 

35. A mc&od of treating a viral disease in an ainmal comprising admimstcring a 
therapeutically effective amount of a compound or salt of claim 1 1 to the animaL 

10 

36. A method of treating a neoplastic disease in an animal comprising administering a 
tiicrapeutically effective amountof a compound or salt of claim 1 1 to the animal. 

37. A method of inducing cytokine biosynthesis in an admal comprising admimstcring 
1 5 a thcraputically effective amount of a compound or salt of ctaim 21 to tiie animaL 

38. The metiwd of claim 37 wherein the cytoldne is IFN-a. 

39. A method oftieating a viral disease in an animal compriongadini^^ 
20 therapeutically effective amount of a compound or salt of claim 21 to the animal. 

40. Amcthod of treating a neoplastic disease in an animal comprising administering a 
iherapcuticaUy effective amount of a compound or salt of claim 21 to the ffl^ 

25 41. A compound of the formula (V): 

N 




(V) 
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wherein Xis-<m3-,-<^raIkyl-,or-<m3-aIkciiyl-; 
Ri is selected fiom the group consisting ofi 
-aiyl; 
-aDcenyl; 

5 -R4-«iyi; and 

-(CH2)MflrG^-RiD; 
Ri is selected from file gpoop consisting o£ 
-hydrogen; 

10 -alkcnyl; 

' -aiyl; 

-hcteroaiyl; 

-heterocyclyi; 

-alkyl-Y-alkyl; 
15 -alkyl-Y-alkcnyl; 

-alkyl-Y-«ryl; and 

- alkyi or alkenyl substituted by one or more substituenls selected 
from the group consisting of: 
-OH; 

20 -halogen; 

-N(R3)2; 

-CONCRj)!; 

-COCi.io alkyl; 

-CCM>CMoalkyl; 
25 -N3; 

-heteroaiyl; 

-hetexocyclyl; 

<:0-aiyl;and 
30 -CO-hctcroaiyl; 

R4 is alkyl or alkenyl, which may be intenuptedby one or moro 
-O- groups; 
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each R3 IS independently H or Ci.io aDcyl; 

Rio is selected from &e group consisting of H, alliyl, alkcayl and aiyl; 

each Y is independently -O- or -S(0)a.i-; 

Itis0to4;and 

cacb R present is independently selected from Iho group consisting of Cmo 
alkyl, Cmo alkoxy, bydroxy, halogen and trifluonnnediyU 
or a phazmaceutically accq>table salt thereof . 

42. A compound of flie fomiiila (VT): 



10 




CVI) 



wberem X is -CHR3-, -CHRa-alkyl-, Gr-CHRralkcniyl-; 
Ri is selected from tiie group consisting ofr 

15 -«yi; 

-alkcnyl; 
.R4-aiyl;and 
-<CH2)M(r-C^-Rio; 
Ri is selected from the group consisting ot 
20 -hydrogen; 

-alkenyl; 

-aiyi; 

-heteroaiyi; 
25 -hcterocyclyl; 

-aIkyl-Y-«Ikyl; 
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-alkyl-Y-alkcnyi; 
-alkyl-Y-aiyl; and 

- alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting of: 

-OH; 

-halogen; 

-CCKlMoalkyl; 
-CO-<K:wo aJkyU 
-N3; 
-aiyl; 

-heteroaiyl; 
-hetioocyctyt 
•<X>Biyl;and 
-COhcteroaiyl; 

R4 is aBcyl or alkenyl, which may be interrupted by one or more 

-O- groups; 

each R3 is independently H or CMoalkyl; 

R]Q is selected from group consisting of H, aD^l alkenyl and aiyl; 
each Y is independently -O- or -S(0)(«-; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Ci. 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromediyl; 
or a phaimaccutically acceptable salt thereof 
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43. A compound ofliiefonnula (VII): 




(VH) 



5 wherein: X is -CHRj-, -CHRra%l-, or-CHRj-alkcxvl-; 

Rt is selected from tfid group consLBdng o£ 

-aiyt 
-alkenyl; 
-R4-aiyl; and 

10 . -(CH2)n(r<XJ-Rio; . 

lU is alkyl or alkenyU which nuy be intenupted by one or more 
-0~group^ 

each Sa is indepaodentiy H or Cuw slkyU 

Ri« is selected from the group consisting of H, aSkyi, alkenyl and aiyl; 
15 nisOto4;and 

cachRprcscnt is indcpendcntiy selected from tibe group consisting of Cno 
alkyl, Cmo alkoxy, hydroxy, halogen and tnihioframetliyl; 
or a phaxmaceutically acceptable salt fhereof. 



20 44. A compound of tibe formula (Vni): 

N— (COOR7)2 




X-O-Ri 



{vm) 
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X is -CHR3-, -CHRj-alkyl-, or -CHRraflcenyls 
Ri is selected from the group coiisisting of: 

-alkenyl; 
-R4~aiyl; and 
-{CH2) i.io— C^C-Rm^ 
Ri is selected from ^ group consisting of: 
•liydrogcn; 
-alkyl; 
-alkenyU 
-aryt 

-hctoroaiyl; 
-hcterocyclyl: 
• -ah^l-Y-aD^l; 
-all^l-Y-alkBnyl; 
>«Ikyl-Y-azyl; and 
aDcyl or alkeiiyl substituted by one or more substituents selected 
from tho group consisting o£ 
-OH; 
-halogen; 

-C0-N(fti)2; 

-CO-Ci-io alkyl; 

-COO-Cuioalkyl; 

-N3; 

-aiyl; 

-hetBToaiyl; 
-heterocyclyl; 
-COaiyl; and 
-CO-heteroaiyl; 
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R4 is aDcyi or alkcnyl, which maybe intenupted by cme or more 
-O- groups; 

each R3 is independently H or Cmo alkyl; 

Rio is selected from the group consbting of H, alkyi, aDccnyl and aryl; 
5 each Y is independonfly -O- or -S(0)o-r ; 

ni80tD4; , 

each R present is independently selected &om the group consisting of C|.io 
alkyl, Ci-io alkoxy, hydroxy, halogen and trifluoromctfayl; and 
R7 is tot-butyl or benzyl; 
10 or a phaimacetttically acceptable salt ^ereofl 

45. A compound of the formula (DQ 




15 (K) 

wherein: X is -CHR3-, -CHR^-alkyK or -CHRj-alkcnyls 
Ri is selected from the group consisting of: 
-atyU 

20 -aDccnyU 

-Rc"«ryl;and 
-(CHi)wo-CM:H; 
Ra is selected firom the group conidsting of: 
-hydrogen; 

25 

-aUcenyl; 
-aiyl; 
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-hetBioaiyU 
-hetcrocyclyl; 
-alkyl-Y-alkyl; 
-aUcyl-Y-alkcnyl; 
5 -alkyl-Y-aiyl; and 

- alkyl or aOcenyl substituted by one or more subsdtuents selected 
from the group consisting of: 

-OH 

-halog^n^ 

10 -N(R3)i; 

-CON(R3)2; 
-CO-C|.io alkyl; 
-CO-CK:i-io alkyl; 

15 -aij* . , 

-hctcroaiyl; 
-heterocydyU 
-COaiyl; and 
-CQ-hctBToaryl; 

20 

Hi is alkyl or alkeziyl, which may be interrupted by one or more 
-O- groups; 

each Rj 13 independently H or Cmo alkyl; * 
each Y is independently -O- or -S(0)a.r ; 
25 D is 0 to 4; and 

each R present is independentiy selected firom &o group conaistmg of C |.io 
alkyl, Cmo aJkoxy, hydroxy, halogen and tiifhioromcthyl; 
or a pharmaceutically acceptable salt diereo£ 



30 
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